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(54) NOVEL PEPTIDE DERIVATIVES HAVING THIAZOLYL-ALANINE RESIDUE > 

(57) The compounds having superior activity to known TRH and its derivatives in view of the activation of the central 
nervous system, for example, sustained acetylcholine releasing action, anti-reserpine action and tocomotor increment 
activity was provided. ; . - .' 
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\ , Description • 

Technical Field :v. ^ 

*^ 5 [0001 J This invention n^ates to a new peplide^erivative having the residue of 3r{4-thla2oIyl or 5-thiazoly!)-alanine and ■ ^ 
having an effect of activating the central nervous system. The compound of this invention is usefut as a medicamentr 

^ ^ V ; Background Art ' - = ^ . ^ 

. . [0002] The compound of this invemion is derived from L-pyrog!utamyl-L4iisti^ 

' ' knwm as TRH (thyrotropin releasing h^^^ - •• ;; .* v. ./i' . 

[0003] TRH is a hormone consisting of 3 amii^.af^^ 

activities through a TRH receptor. It is kndwi nd/bniy to promrt^ the secretion of TSH. (thyroid stimufating hormone) - 
and prolactin, but also to have the following activity; braih nervous system activation such as motor stimulating activity 
,:js etc... sympathetic activity such as Wood pressure elevation, respiratory stimulation, etc., spinal activity such as spinal v- 

secretion suppression, glucagon secretion stimulation, etc. Because TRIH has such various activity, it has been inves-i 
tigated on the clinical use, and is being used as an intravenous injection for treating spinocerebellar degeneration for - 
purposes of improvement of motilrty disturt>ance.and cognitive disturbance accompanied.by brain functional distur-. v.,.- „ 
20 bance(Sofue,Kana2awa.Ogawa. "Neuropeptide" '91. Medicalreview). 
. . [0004] However, there are various problenns barring the dinical application of TRH. Typical ones are d 

1 ) TRH shows very short haW-time in blood and is required to be administered frequently, because it is digested by 
enzymes such as pyroglutamyl peptidase, TRH amidase. etc. In a living body. . s . 
25 2) Excessive secretion of TSH is caused by repeated administration of TRH due to tile activity of stimulattng secre- 
tion of TSH. . : . : 

3) A slight mount of TRH is transferred imo brain by peripheral administration because off its low hydrophobicity. ■ 

[0005] InordertosolvetiieaboveproblemsconcerningTRH.ttie development of TRH derivatives which have more 
30 potent activity than TRH in view of activation of tiie central nervous system (for example/ awaking stimulation, anti- 
reserpine activity (hyperthermia), locomotor increment, spinal r^lex increase, dopamine action potentiation, anti-anes- • ^ 
action, etc.) and have long duration of action has been attempted. Such compounds reported at . ttie present lime ' . 
' are illustrated below. ' ' ; ; 

[0006] For example. 1 -methyl- L^.5-dihydroorotyl-L-hystidyl-L-prolineamide (JP-B 2-36574), 2.3.4.5-tetrahydro-2-: • ' • 
36 oxo-b5-furancartx)nyl-L-histidyl-L-prolineamide (JP-A 52-116465), (IS. 2R)-2-metiiyl-4-oxocyclopentylcafbonyl-L^his- . 
tidyl-L-prolineantide (JP-B-3-236397), orotyl-L-histydyl-L-prolineamide (JP-B 59-36612). TRH-SR (Eur J Pharmacol 
271. 357 (1994)), etc. are known .v, 

[0007] However, the above TRH derivatives do not have enough continuous action. Additionally, imraveh^^ 
off these compounds makes it difficult to improve the compliance to tiie periodical administration of tiiem and QOl 
40 (Quality Of Life) Of patients having the motor disturbance. . . 

Disclosure of Invention , 

[0008] In the above situation, the inventors of the present invention found the compounds having superior activity v - 
45 known TRH and its derivatives in view of the activation of the central nervous system, for exanple, sustained acetylcho- 
line releasing actk3n. anti-reserpine action and locomotor increment activity. The present invention relates to 
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wherein A is 4-thiazolyi or 5-thiazolyl wherein the nitrogen in the thiazolyl ring nray be quarternary nitrogen which • 
is formed with optionally substituted alkyi or alkenyl. X is & bond, oxygen, or sulfur, m is an integer of 0 to 4« Y Is 
optionaUy substituted all^. optionally substituted carboxy. cyano, or the substituent represented by the formula: ^- • 



O f 

II / 

-C-N 



20 



2S 



wherein.R^ and are independently hydrogen or optionally substituted alkyl/ or and taken together with 
.may form a npn-aromatk: heterocyclic ring the adjacent nitrogen which may contain oxygieh; nitrogen; or suHur and 
may be substituted. 2 is the substituent represented by «he formula: * . - . 




wherein R^ is hydrogen, optionally substituted alkyI, optionally substituted carboxy, or optionally substituted acyl, 
R^ and R^ are each independently hydrogen or optionally substituted alkyI, and W is -(CHgjn- wherein n is 6. i , 2, 
>or.3. oxygen, sulfur, or optionaHy substituted imina or tiie substituent represented 




its pharmaceutically acceptable salt, or hydrate tiiereof. 
b) A peptide derivative of 0ie formula (II): 
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wherein X. Y, 2. and m are as defined above, and the nitrogen in the thiazolyl ring may be quarternary rutrogen 
which is formed with optionally substituted alkyI or alkenyl. its pharmaceutically acceptable salt, or hydrate thereof, 
c) A peptide derivative of the formula (111): 
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O , o 
II H H 11 
Z— C-N-C-C-N X 

'CH2 [— (CHak m 



-wherein Xi X 2^ and m are as defined above, and the n'rtrogen in. the ttilazolyl ting\niayi>e c|uarterriary nitrogen, 
which is formed with optionaliy substituted alkyi or all^enyt. its pharniaceuticaUy a or hydrate thereof. = 

d) A peptide derivative of the formula (IV): ,r?:, 

r4 «5 



w— V o o 

All H H II 



N I I I 

^3 ^ CHg I (CH2)m (IV) 



wherein W, X, Y, m, R^, R*, and R* are as defined atx>ve, its pharmaceutically acceptable saH, or hydrate thereof, 
e) A peptide derivative of the 1brmula(V): 

Me 

O O 
II H H II 
C-N-C-C-N 




o^N- - - T - r T 

u nu _ I 



H ^ CH2 I (V) 



wherein Y is as defined aliove. its pharmaceuticaily acceptable salt or hydrate thereof. 
0 A peptide derivative of the formula (VI): 



4 



(C) 2()02 Ci>pyright Dcrwcnt Inforniatiun iJd. 



EP 0 933 379 A1 



Me 
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j II H H II 

H ^CHo ' 



wherein Y Is as d^ined above Jts pharmaceutically acceptable salt or ^ 

g) A peptide derivative of any one of a) to d) wherein m is 1 or 2, provided that X is not a bond when m is 1. its^ 
pharmaceiitically acceptable salt, or hydrate thereof. , 

h) A peptide derivative of any one of a) to d) wherein m is 1 and Y is optionally substituted alkyi; optionally substi- 
tuted cart}oxy, or optionally substituted carbamoyl, its pharmaceutically acceptable salt, or hydrate thereof: - - 

i) A peptide derivative of any one of a) to d) wherein m is 2 or 3 and Y is optionallyvsubstftuted alkyt. optionally stib^v 
stituted carboxy. or optionally substituted cart)amoyl. its pharmaceutically acceptable saK. or hydrate thereof. 

j) A pharmaceutical composition which contains any one of the compounds a) to t) as an active ingredient, 
k) A composition for activating the central nervous system which contains any one of the compounds a) to i) as an 
active ingredient. ' • - • .... 

I) A TRH derivative having such effect that the ratio represented by the blood glucose level'of the active substance- 
administered groi^} / the blood glucose level of the physiological saline-administered group is 0.7 to 1.3 in the rat 
to which an effective amount of it for exhibiting the main activity is intravenously administered: 

[0009] All of the compounds represented by the above fomwla have superior activity of activating the central nervous 
system. Specif icaily. the compounds having the substituents shoum beJow in the fomiula (IV) are preferable. - 

1 ) A peptide derivative wherein W is oxygen. X is oxygen or sulfur. Y is carbamoyl or optionally substituted alkyl. m 
Is 1. is hydrogen. R"* is optionally substituted alkyl. and R^ is hydrogen, its pharmaceutically acceptable salt, or 
hydrate thereof. . - :.v v .-. 

2) A peptide derivative wherein W is oxygen. X is a bond. Y is carbamoyl or Gptk^nally substituted alkyl. m is 2. 

is hydrogen. R^ is optnnaHy substituted alkyl, and R^ is hydrogen, its pharmaceutically acceptable salt, or hydrate 
thereof. . . • ■ 

[0010] As further preferable connpounds. the compounds having the substituents shown betow in the formula (IV) are 
exemplified. . s 

1 •) A peptide derivative wherein W is oxygen. X is oxygen or sulfur, Y Is cartjamoyi or alkyl.v m is 1 . R^ is hydi'ogen. . 
R* is alkyl, and R^ is hydrogen, its pharmaceutically acceptable salt, or hydrate thereofi ^ • ^ : 

2*) A peptide derivative wherein W is oxygen. X is a bond. Y is carbamoyl or alkyl, m is 2. R? is hydrogen. R"* is alkyl. 
and R^ is hydrogen, its phamnaceutically acceptal>le salt, or hydrate thereof. • « 

[001 1 ] As further preferable compounds, the compounds having the substituents shown below in the formula (IV) are 
exemplified. - ' -^^ 

n A peptkie derivative wherein W is oxygen. X is sulfur. Y is cart>amoyl or CrCe straight or branched chain alkyl. 
m is 1. R® Is hydrogen, R^ is CyQ^ straight or branched chain alkyl, and R^ is hydrogen, its pharmaceLitically 
acceptable salt, or hydrate thereof. 

2") A peptide derivative wherein W is oxygen. X is a bond. Y is cart)amoyt or Ci -Cg straight- or branched chain alkyl, 
m is 2, R® is hydrogen. R^ is C1-C3 straight or branched chain alkyl, and R^ is hydrogen, its* pharmaceutically ' 
acceptable salt, or hydrate thereof. ^ 

(001 2] As a preferable configuration, the configuration represented by the formula (WT) for the formula (IV) (when one . 
of R"* and R^ is hydrogen, the configuration shows the other one than shown in the formula) 
(0013] The term "halogen" herein used means fkioro. chlora broma and ioda 
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10014] J^«J«^'n'a''vl" herein used includes CyC, straight or branched chain alkyi and CyC^ cyclic alkyi Preferably 
SiS 2a,^e?ri?*^ 

* j!!!^J^t^^y^'rf*'^'^'^^^^ Preferably, ea-CeSt«tehi or 

SSS^rj.?:'! " ^^'^'"'^^ '^"rt''*^ P^^««^V. CrCs straight or branched-<rf,ain allJ^^^^JIX^. 
Examples of alkenyl are n-propenyt.n-toutenyl.n-hexenyl. and the like. - . . ' . . . . " T ™^ 

10016] Theterm"aryrhereinusedindudesmondcycficdr<^^ 

cydic aromatic hydrocaitoons are exenplified. .... ,. - ^™ V^*;^^ 

10 Examples of aryl are phenyl, nj^jhthyl. and the like. X " ' , . 

[00171 The term -hetero^ a 5 to 6 membered aromatic heterocycUc group which contains one or more 

he*«o atoms selected from the group consisting of nitrogen, oxygen and sulfur ato)^ irTthe ring^SSy Se Z^ ^t 
carbocydK r»,fl or an other heterocyclic ring, and may be substituted at any possible position SiS Se heter^ 
^ . oaryl are wrrolyl (e.g.,1-py,rolyO; ihdolyl (e:g.. 2^^^^^^^ 

' ' «2^?°.'>^ 9 ben^imidarolyl (e.g.. Z-benzimidazolyl). inda20ly..(e.g.v tindS) SteirS^^ 
.rKtohzinyl) pyndyl (eo.. -H'yridyl). quinolyl (e.g.. S^uinolyl). isoquinolyl (e.g..li^^nolyMSLTg ?^ 
^enanthrdinyl :2-phenanthridinyl). p^^^ 

(e g.; 2-pyra2tnyl). annolinyl (e.g., 3-cinnolinyl). phthalazinyl (e.g.; 2i>hthataiini« . AijIailin 
^.xiso,azolyI (^g 3^oly.). benzisoxa.olyl (e.g.a-benzSL^;,).CS (^^^^ 

benzcocazolyt) benzaxadiaartyl (e.g., 44,enzoxadiazolyl), isolhiaiolyl (e.g.. s/sJrthte^oirSrtSS 
z«oth.azolyl , Waxolyl (e.g.. 2-thiazolyO. benxothia«,lyl (e.g.. i-Jr^l^S^S^^^T^o^l^^^ 
nX fl- ^-IhienyO. benzothienyl (e.g.. 2.benzot«enyl). tetra^. ail the like . 

^l u^ ^ ."0"-ar«"a«fc heterocyclic group- herein used means a 5 to 7 membered non^aromatic heterocyclic 
« ' ato^rrS °LT1 ^^^^ group consisting. ^ nit«Sgen. ^^^Z^^ 

PS a^ m the ring, and may bind at any possible position. Examples of the non-aro«iwtfc hetwrib^^dic moi« ™, 
phplino.piperidinft1-pynolidinyt.2-pyrroline-3-yl. and the like Z ■ . . 'T.^T?* 

Sir JUf^n"*'^!''*'*'" "^^ °' « t^** ^'''^^ menttoned "alkyir and "a^oyl of' • 

Si ^ IS the ab«re mentioned "aryl". Examples of acyl are acetyl, benzoyl, and. the like. / T ^ ^ ^ 

Si alL- pTIi^^m '"1"*!*^ ^"^^ *^ P^"^ «he aboveTnentioned "opttenally sub^ 

SSZS^'c^^'^lhtl"^^^ ^^"^^ "■•-°P^'o^ ^o^'oP^^oxy. n^utyloxy. iSoStykJJ sec- • 

[0021] Y'e t^ "opti««Uy substituted alkyl- for RrandRZ herein / 
^optionally substrtu^ed at any possible position with one or more substituents. for example. ^o^^allSyTer 
me^^y and ethoxy). mercapto. alkylthio (e.g.. methylthlo). cyck«Ukyl (e.g:. cyclopropyl wckZyHl^^^^^ 
cy^exyl..haloflen(e.g..fluoro.chh«,bn,mo.andi^^^^ , 
y«rtMnyL «oipropyto:vca,bonyl. tetradecanyk»<yca,bonyl. andpentadecanySxy«rbSnyl) a^S^S.^^^^^^ 
nytojycarbonyO nitrocyano. SO^f^fpis an integer of 1 to3. and R^is hydr,iJror aiS^PO or pSSSh whteh 
^1^^ "^^"^^ or. unsubstituted amino (e.a..methySno; £m^^^^ 

^t^^ . . ^^T^^*" ^'""P *=J^o''y«^'»ny«. aMcarbonyl. .arylcarbon7 n*,n-arS 

hrt^ocyclic cartHjnyl. hydraz.no. hydroxyamino. alkyloxyamino. and fbrmyl..ExampleS of optwnaHy sS^^ - '■ 

, methyl, ethyl, n-propyl. iso-propyl. n-butyl. isoAulyl. sec-butyl, tert-butylfcyctopjpyl. cycKX S^^^^^ 

fen^edsubstituent,Ci-C2oalkyloxycart)onyl and phenyl are exemplified. . = ,>. .v . ™: ™ ? ™ 

100221 The term "optfonally substituted alkyl" for Y. r3. R", and herein used includes the above mentioned "atkvl" / 

(ag.. -n^hoxy and ethoxy). mercapto. alkylthio (e.g.. methytthto). cyctoalkyr(e.B.. cydopropyl^tiX ^ 

ca*orv^.and ethoxycarbo^^ arytoxycarbonyl (e.g.. phenyloxycarbonyl). nitro. cyano; SO^B* S^n irtwerTfTto^ 

!^ (eg., methylam.no. dimethylamino. and ca*amoylamino). optionally substitWed aryl (eg DlwS^^d ' 
.oly0.cptionaHyst4«art^^ 

k^ycarbonyl. alkylca,tv»iyl. non-aromatic heterocyclic carbonyl, heterocyclic imino.rydrSS XSS^^iS^ = 
loxyamino and formyt For example, methyl, ethyl, n-propyl. isoi,roil. n W. i^ST seSST^^JST ' 
cyclopropyt. cyclopentyl. cydohexyl. benzyl, hydroxymethyl. tert-butylca*onyloxymrthyl ^h^S^nX. 1?^2r" 

t^Ted obX^v.^.^S::'^' "^'^ '"^^onv'o^y. IrSSL^iS^^alS^^ 

tuted piperazinyl, atkylcait3onyK morpholinocarbonyl, acyloxy are exenplif ied. 
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[0023] The term -optionally substrtuted alkyP tor nitrogen In the thiazolyl ring herein used includes C1-C3 straight or 
branched chain alkyi which is optionally sub^tuted with phenyl optionally substituted with halogen or alkyl. For exam- 
pie. methyl, ethyl nixopyi, n-butyl, benzyl. 4-methylbeitt3^ are exemplified. . . \ - v ■ < 

[0024] The terms "optionally substituted aryl". -optionally substituted heteroaryj". and "an optionally substituted non-. 
v aromatic heterocyclic group" herein used Include' the above mentioned "aryl",* "heteroaryl" „ arid "a non-aromatic hete- - . 
' rocyclic group";: respectively, which are cptionaDy substituted with one or more 8ubstjtuent8,.tbr exan^ie; hydroxy. alky- . 
loxy (e:g; .methoxy and ethoxy). mercapto, alkylthio (e.g., methylthio), halogen (e.g., fludro. cWoro. bromo; and .iodo).-v • 
' carboxy, alkyloxycaibonyl (e.g., methoxycarbonyt and ethoxycarbonyQ. nitro. ^cyano/ haloalkyt (e.g. , trifluoromethyl). ♦ • ' • 
* arytoxy (e.g.;phenylQxy), substituted or unsubstltuted amino (e.g.. methytamino, dimelhylamino; diethylamino. and bez- . 
ylideneamino). guanizino; alkyl (e.g.. methyl, ethyl, n-propyl, iso-propyl. n-bulyl.\iso^butyi.:sec43Utyi. iertrbutyl. n-pentyl, . : 
iso^entyl.vneo-pentyl. tert-pentyl; cyclopropylj cydobutyl. and cydopentyl). alkeny|'(e.g.. yinyl.and propenyl)/,afkynyi '/:^ 
-.(e.g.. ethynyl and phenyl ethynyl), alkanoyi (e.g., formyl, acetyl and propionyl). acyloxy .(e.g.. acetylpxy) acylamiho, alkyl-. v - 
. suttonyl (e:g.; methyisultonyl). phenyl, benzyl, an azo grotp (e.g.. phenylazo). optibnally substituted'heteroaryl (e.g., 3- > - 
pyridyl).bptionallysubstftutedureido(e-g:/ureidd and phenyl r X - v^:- . : . .v;- ..: 1 v 

i ~ [0025] The substHuents tor "optionally sutetituted caitwxy" of Y are. tor eixample, straight or brariched chain CiiGgo ^ v . 
alkyl, cydic CarCa alkyl. and aryl. Further, these alkyl and aryl are optionally, substituted, with one or.mbre substituents 
which are exemplified as those for the above "optibnally substituted alkyP and "optionally substittited aryl". Examples of 
r ^the "optionally substituted carboxy" are cariboxy. all^oxycarbbnyl and arykwycarbbn)^; tor.w^ - 
^ .v.iso-propylQxycarbonyl,.hexyloxycarbonyli.:decyloxycarbonyl, phenylo^^ , ,.^,5^.,; 

cartXMiyl, phenoxymethytcarbonyl. benzyloxycaibonyl. tolykncycarbonyl. and the Bke. As a preferable substituent. 
straight or branched chain C1-C20 alkyl and benzyl are exemplified. 

[00261 The substituents for "optionally substrtuted carbamoyl" of Y are. for example, straightor branched chain G^Cg 
alkyl (e.g., methyl, ethyl n-propyl. and iso-propyl). Further, this alkyl is optionally substituted with one or more sutistitu- 
ents which are exemplified as those for the above "optionally substituted alkyl". Examples of the "optionally sul>stituted • 
carbamoyl" are carbamoyl, methylcarbamoyl, ethylcarbamoyl. n-propylcarbamoyl. methylethylcarbamoyl. benzylcar- 
bamoyl. iso-propyloxycarbonylmethylcarbamoyi, tetradecanyloxycarbonylmethylcarbamoyl. benzyloxycarbohylmethyl- " 
carbamoyl. - acetyloxymethylcafbamoyl. acetylcarbamoyl, and the tike. ' As :va preferable substituent. C^-Cjo' 
alkyloxycarbonylalkyi and acyloxyalkyl are exemplified. . *i 

[0027] The sutjstituents for "optionally substituted cartwxy" of are. for example; the above mentioned "optionally 
substituted alkyl" and "optionally substituted aryl". Examples of the "optionally substituted carboxy" are caiboxy. alky- 
loxycarbonyl. and arytaxycarbonyl, tor example, methoxycarbonyl. ethoxycarbonyl; phenoxycarbonyl; phenyloxymethyl- • 
cartx>nyl; totyfoxycarbonyl. and the like. . : . . .. 

. [00281 The term "optionially substrtuted acyl" herein used incl^^ 

' "optionally substrtuted alkyl" and aroyi of which aryl part is the above mentionedvoptionaPy substituted aryl". Exanples' 
v.'Of the :optionally substituted acyl" are toluoyi and the fike.-^^ V r . - t 

. [0029] . ..The term "optionally substituted imino" herein used includes the imino which is optionally substituted with the 
above mentioned "optionally substrtuted lower alkyl". "optionally substituted aryl". alkyloxycarbonyl, and the like. * . 

Brief Description of Drawings . v - .. . . .-a.,,-.^-; ; :. 

.[boao);.- ... .v....^- - ..v- •. .-''."v.''^. ' 

: Figure 1 shows the effect of releasing acetylcholine In cerebral, cortex when the t^st. confound is orally adminis- 
tered to rats (the horizontal axis shows time course and the vertical axis shbws^ concentration of acetylcholine in 
.cerebral cortex.). ^ ' : ; ' * . ...r -^j- rvf . j . • - v 

. Figure 2 shows the transitfon of the blood glucose level by intravenous irijectipn to rats (the horizontal axis shows 
- time course and the vertical axis shows the blood glucose level).^ - ' : - . • . . .v : « : 

Best ncode for Cairying Out the Invention • , 

[0031] The compounds of this invention are able to be syntfiesized by mearis of the following methods A and B as a 
usual method of the peptide syntiiesis. The substituents. tor example, Y and the like are able. to be introduced by alkyla- ;£ / . *f 
tion. acylation. esterification, etc. after the tripeptWe was synthesized in the same manner as the'method A or B. . - 
[0032] The compound represented by the formula (VIQ: ' ' - 
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wherein A. X. Y. Z, and m are as defined above. 
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wherein A. X. Y Z, and m are as defined above. 

[0033] The methods A and B are to obtain the aimed compound of tripeptide (I) using the amino acid derivatives rep- 
resented by the formulas (IX). {X). and (Xl) as a starting material. In the method A the compound (IX) is reacted with 
the compound (X) to give the compound (VII). which is further reacted with the compound (XI); In the method B the 
compound (X) is reacted with the compound (XI) to give the compound (Vlll). which Is then reacted with the compound 
(IX). Each reaction is earned out in accofdance with a usual peptide synthetic reaction tor exaiTttle the method 
descnbed in "The Peptide", vol. 1 , "Peptide Synthesis", Nobuo Izumiya. Maruzen and the like' • ' * 
[0034] As a usual peptide synthetic reaction, exenplified are the method of ua^ 

dicyclohexylcartjodiimide (DCC) and the Eke, the azide method, the acid chloride method, the acid anhydride method 
the activated ester method, and the like When the starting material has a substitiient interfering this peptkie synthetic 
reaction, for example, amino, carboxy. hydroxy, etc,, the substituent can previously be protected in accordance with the 
method of " Protective Groups in Organic Synthesis" Theodora W. Green (John Wiley & Sons), and then deorotected 
at an appropriate step, . .. . . ^ 

[0035] Examples of an amino protective group are t-butyloxycarbonyl. benzyloxycarbonyl. 9-f luorenylmethoxycarbo^ 
nyl, phthaloyl. trifluoroacetyl, and the like. . : 

[0036] Examples of a carboxy protective group are estens such as methyl ester, ethyl ester, benzyl ester t-butvl ester 
2-(trimethylsilyl}ethyl ester, etc. / . 7 » 
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{0037] As the method to activate the cartx)xy concerning the reactions of the compounds <VIO, (IX), and (X). the fbl- 
lowing methods are exemplified: 1) the method to give activated esters such as N-hydroxysuccinimide ester. N-hydroxy- 
benzotriazole ester, p-nitrophenol ester, and the like. 2) the rriethod to give add chlorides using chlofination agents 
such as phosphorus oxychloride. phosphorous trichloride, thionyl chloride, oxalyl chloride, and the like, 3) the method 
to give asides. 4) the method to give acid anhydrides. These methods are a^e to W carried, out in the presence or. 
absence of a deoxicfizer In an appropriate solvent such as N, N-dimethyfformamider acetohltrile, tetrahydrofuran, meth- 
ylene chloride, and the like at -50 **C to reflux. ' t i ; : ? : ^ 
[0038] The active derivatives of cartx)xylic acids which are produced by the above methods-are isolated and are able * 
to be reacted with the conpounds (VIII). (X), and (XI) having an amino group concerning this reaction. Without isolating 
the active derivatives of caitwxylic acids in the above methods, the cofifjounds (VIII); (X). and (XI) having an amino 
group concerning this reaction may be added to the reaction solution of the. above methods::^ 1-Hydroxyt>enzotriazole : 
.may be added to the reaction mixture to expedite these reactk>ns. ; r . 
[0039] In this way. the con^pounds of this Invention are able to be synthesized from amino acid derivatives of the com- 
pounds (IX). (X). and (XQ by two peptide synthetic reactions. The starling material of the aifilno acid derivatives are able 
to be obtained as known natural compounds and to be synthesized from them easily. The compound (IXj.is able to be 
synthesized in accordance with the methods described in J. Med. Chem., 33. 2130 (1990), Int.. J, Peptide Protein Res •■ 
14. 216 (1979). Chem, Lett. 1171 (1982). and Tetrahedron Lett.. 36. 6569 (1995). The confound (X) is able tabe syn- 
thesized in accordance with the methods described in Synthetic Commun., 20; 3507(1990) and EP 417454: The conH^ = 
pound (XI) is able to be synthesized in accordance with the method described. ia J. f«ed. Chem.; 24. 692 (1981)^^ i ^ 
[0040] Th e term "Ihe compounds of this invention" herein used includes pharmaceutically acceptable salts or hydrates 
of the compounds. For example, salts with alkali metals (e.g., lithium, sodium, and potassium), alkaline earth metals 
(e.g., magnesium and cateium), ammonium, organic bases, amino acWs, mineral acids (e:g., hydrochloric acW. hydro- = 
bromic acid, phosphoric acid, and sulfuric acid), or organic adds (e.g., acetic acid, citric acid, maleic acid, fumaric acid 
benzenesuHonic acid, and p-toluenesulfbnic acid) and hydrates of them are exenplified. These salts and hydrates can 
2S be formed by the usual method. 

[0041] The compound of this invention is TRH derivative of which the histidihe residue is converted into the residue 
of 3-(4-thiazolyl)alanine or 3-(6-thiazolyl)alanine and has strong, continuous, and selective action on the central nerv-i 
ous system. Admirtistration of TRH and conventional TRH derivatives acutely raises up the blood glucose lever and 
acutely let it fall down by the rebound, which are not observed in the compound of this invention. This fact may lead to 
so the less side effect. 

[0042] Since the compound of this inventran has superior hyperthermia and locombtor increment-effects' caused by ^ 
, activation of the neurones such as dopamine system, norepinephrine system, and acetylcholine system in brain, it is 
useful for treatment of disorders accompanied with dysfunction of these nervous systems. Especially as it remarkably 
activates the acetylcholine neurone system in cerebral cortex, it may be useful as a therapeutic agent of disorders such 
3S as motor disturbance, disturbance of consciousness, senile dementia, sopor, decline of concentration, speech dysfunc- 
tbn. and the like accompanied with the dysfunction of the acetylcholine neurone. . 

[0043] .When the compound of this invention is administered to a person for ireatment or prevention of the above dis- 
eases, it can be administered by oral administration such as powder, granules, tablets. capsUes. pilulae, and liquid 
iTiedidne, or by parenteral administration such as injections, suppository, percutaneous formulations, Insufflation, or the 
<o like. An effective amount of the compound of thte invention is fomiulated by being mixed with medicinal admixture such? 
as excipient. binder penetrant, disintegrators, lubricant, and the like if necessary When parenteral ir^jection is prepared, . 
the compound of this irivention and an appropriate can'ier are sterilized to prepare it."' ^ . > . ? , \ 

[0044] An appropriate dosage varies with the conditions of the patients, ah administration route, their age. and their. 
- body weight. In the case of oral administration to adult a dosage can generally be betweerf 0.1 - 100 mg/ko/day oref--'^ 
«5- eraWy 1-20mg/kg/day : ^ v , -f,;- . 7-- . 

[0045] ; ,The following examples are provided to further illustrate the present: invention^and are not to be construed as , 
/ limiting the scope thereof. . ... ' .» . • ,.a 

[0046] Abbreviations described bek3w are used in the folkiwing exanples. . . v 

so: c- :cyclo : ^ - • t , . . v . - 

Me : methyl ; . • 

. . ^Et:'ethyl . • - ■ . ■ • o , ,^ „ ^ \ 

- Pr : propyl- . / - . • ' 

Bu : butyl 
55 Pen : pentyl 
Hex : hexyl 
Ph : phenyl 
Ac : acetyl 
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< BOC : tert-butykaycarbonyl 
' Bzl.rbenzyf. 
^-^2 Cbz : benzyloxycartxmyl ' 

p-TsOH • p-toluenesuMbnic acid 
' . - DCC: N. N-difcyclohexylcartx)dllmlde 
HOBTr l-hydroxybezolriazole 

^Example « - 



■ ... 



'.ra 



SO 



ti^OH process 1^ BOCHN^ : 



HCl O 




(CH2)m 




process 2. 



{CH2)m 



H y 

process 3 ^ ^ Vj^^- Ns,,.,^^ 



— (CHi2)m 



30 Example 1- process 1 

^0047] N-(tefl*utylewycaibonyl)-3-(4-thiazolyl)-L-alaniiie (8.17 g 
. with the method des^^^ 

'"tX:a^~^^^^ 

- , we^Th^rnl^ir ^:^^^^^^''^'^'-««^^ Similar to that described In the ^ method. The results 



55 



12 



(Q 2002 Copyrighl Dcrwcnt Ijil'oniialioji iJd. 



EP0 933 379A1 



Table 1 



o 

. H .H II 
Boc— N— C-C— 



10 




t5.. 



20 



SO 



.. .... - . -y s •* 



Exa- 
mple 
No. 


Coin- 

poun 

dNo. 


A 


X 


[a]D 


melting 
point 
CC) 


' .NTVIR- 


1-1 


1 


4. 

thiazoly] 


CH2 


-57. r 

(c= 1.004. 
CHCb, 
23.6 "C) 




(GD3OD) 1.38 (9H, s). 1.8-2.3 
(4H. m), 3,19 (2H, ddd), 3.47 
(IH. m). 3.76 (IH. m). 4.44 
(IH. dd), 4.68 (IH. dd. J=6.2. 
7.4 Hz), 7.33, 7,40 (total IH, 
dr J=1.6 Hz). 8.93 (IH, d, 
J=1.6Hz) 


2-1 


2 


4- . 
thiazolyl 


S 


•81,8" 
(c=0,50l. 
MeOH. 
23 'O 




(CD3OD) 8.95 (bs, IH). 7.40 
(bs. IH), 4.6-5,0 (3H).. 4.44 
id. J=8.6 Hz. IH), 3.0-3:4 
(4H). 1.39(a,9H) 


.3-1 




6- 

thiazolyl 


CH2 


.53.5' 
(c=i.OOO. 
MeOM; 
23.6 -C) 


216-218 


(CDCI3) 8.88 (IH, s). 7.70 
and 7.73 (total IH. s). 4.57 
(IH, dd. J=4.4. 9.9 Hz). 4.43 
(IH, dd. J=4.2; 8.2 Hz)/ 3.72 
(2H; m), 3.40 <1H, dd/J=4:4. 
15.2 Hz). ' ,3.12 (IH. dd. 
J=9.8. 15:2 Hz), 2.40-1.80 
(4H.'in). 1.38(9H. s) 



Example 1-pfDcess2 . • . .. 

45 

Prepamtionof3-(4-thiazolylH-atanyl-L-prolineam'dedihydroch^ .......^..^ 

[0048] To a solution of the oompound (1 , 5.53 g, 1 5 mmol] in ethyl acetate (30 ml) was added a soiution of .4N-hydro- 
chloride in ethyl acetate (75 ml. 300 mmol) under ice-cooling and the resulting mixture was stirred for 2.5 h at the same 
so temperature. To the reaction mixture was added diethyl ether (400 ml) and the precipitation which appeared was filtered ^ 
off. The precipitation was washed with diethyl ether and dried in vacuo with vacuum pump, to give 6.67 g of the- com-' 
pound (4). TNs confound was used in the next reaction without purification. . , - »\ 

The compounds (5) and (6) were synthesized in a manner similar to that desaibed in the above method. The results « . 
were shown in Table 2. 

55 
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Table 2 

HzN-C-C-N X 
SHs 1 

JL lorZHCl 





Exa- 


Com- 












mple 
No. 


pound 
No. 


A 


X 


lcc]o 


NMR: - 




1-2 


4 


4- 

thiazoly] 


CH2 


-29.0" 
(c=1.006. 
MeOH. : 
26 -C) 


(D2G) 9.53 (IH, d, J=2.1 Hz). 7.89 
(IH. d, J=2.1 Hz), 4.66 (IH, t 
J=5,7 Hz). 4.53 (IH. dd, 3=5.4, 8.4 
Hz), 3.60-3.7 (4H, m), 2.6-r.8 (4H, 
m) 




2-2 


5 


4- 

thiazolyl 


S 




(D2O) 9.12 and 9.10 (total IH. s), 
7.61 and 7.56 (total IH, s), 4.9-4 7 
(3H. m). 4.41 (IH. J=9.6 Hz), 
3.4^3.6 (3H, m). 3.20 (IH, dd. 
J=5,8, 12.iSH2) 


30- 


. 3-2 


.6 . 


5- 

thiazoly] 


CH2 




(CD3OD) 8.40 and 8.23 (total IH. 
s);4:72 (IH. t J=5.4 Hz), 4.51 (IH. 
dd, J=5.4, 8.6 Hz). 4.20-3.40 (4H. 
m). 2.5-1.8 (4H. m) 



40 



4S 



SO 



." Example 1- process 3 • . ■ 

Preparation of LijyriogtiJtamyl-3-(4-thiazotyl)-L-alanyl-Lijrolineamide ,. .. . , 

i"^! L-Pyrofllutamic add (1.76 0. 13.64 irniol) and N-hydroxysuccinimlde (1.73 fl. 15 mtnol)werfe dissolved in N N- 
dimethylformamide (SO ml). To this solution was added the solution of DCC (3.09 o; IS ntinoO in N M- dimethyHbriiia- 
mide (10 ml) under ice-cooling and the resulting mixture was stirred for 2h at the same iefUeratufa 3^4-thia2blvn-L-^ : 
alanyl-L-prolineamide dihydrochloride (4) (6.67 g. 15 mmoQ and trieth/tamine (4.6 ml. 33nimbO i*readded suoces- - 
wely to the solution and the readian mixture was stirred (Mamighi. After the precipitation which appeared was filtered' 
x«. to thefWrate was added sodium hydrogencaibonate aq. to adjust pH 8. The* reactlbn mixture was subjected to gel 
fOlration column chromatography (MCI gel CHP-20P, 200 ml, aq. MeOH) to give the conpdund (1-1) (2 54 a 49 %) • 
The compouiKte (1-2) to (1-12) were synthesized In a manner-similar to that described in the above method. The results 
word 9icNvn in lAhl^i 3"tA A .. ■ 
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Table 3 



5 



10 




NH2 



15 


Exa- 
mple 
No. 


Com- 
pound 

■ No. ' 


. A 


X 


[a]D 


. IR..- 
(cmO 


. ' 1 NMR... ' 


20 

25 ' 


1.3. 


I-l 


4- 

Liiidzoiyi 


CH2 


.42.9' 

(c= 1.003. 

24 -C) 


(KBr) 
3294. 
1683, 

1639. 

1518. 
i444, 

i ^Qo 


(CD3OD) 8,96 (IH,, d, J=2 
Hz). 7.43 and 7,34 (total IH. 
d. J=2 Hz). 4.95 (IH. t, J=7 
Hz), 4.42 and 4.34 (total IH, 
m), 4.17 (iH, m). 3.80 (IH. 
m), 3.1-3.6 (3H, m). 1.8-2.6 
(8H. ra). 


30 ' 


2-3 


1-2 


4. 

thiazolyl 


S • 


-87.6° 
{c=1.012, 
H20. 
23 -C) 


(KBr) 
3301. 
2936, 
1685, 

1518. 
1419. 
1330, 
1262 . 


(CD3OD) 8.96 (IH, d. J=1.8 
Hz), 7.43 and 7.37 (total IH, 
d, J=1.8 Hz), 5.05 :(1H. t, 
J=6,8 Hz). 4.99 (IH, d. J=8.6 
Hz). 4.86 (IH. m). 4.45 (IH, 
d, J=8.6 Hz). 4.18 (IH, dd. 
J=5, 8.6 Hz), 3.1-3.5 (4H, m). 
1.9;2.5(4H, m) 


36 
40 


3.3 


13 


thiazolyl 


cn2 


-53.6* 
(c=1.002, 
MeOH, 
23 -C) 


(KBr)- 

3393, 

3081, 

1684, 

1639. 

1640. 

1443. 

1247 


(CD3OD) 8.86 (IH, s). 7.75 
and 7.71 (total IH, d. J=0.6 
Hzj, 4.90 (IH. m). 4.42 (IH. 
dd. J=4.5. 8.4 Hz). 4.18 (IH. 
dd. J=4.8, 8.7 Hz). 3.95-3.60 
(2H, m). 3.50 (IH. dd. J=4.5, 
15.3 Hz). 3.24 (IH. dd. 
J=9.3. 15.3 Hz). 2.60-1.80 
(8H: m). 


















• * . i , : 
^'. SOiT ' 
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Table 4 



O 




NH2 





Exa- 


Com- 








IR 


... - • - . -• ■ ■ • • • ■ - - , 




mple 


pound 


A 






(cm 0 


" NMR^ 




No. 


No. 












20 












(KBr) 
















3397. 


(D2O) 8.93 (IH, sX 7,35 and 












-10.4"* 


2954, 


7.29 (iH/s), 5.03 (IH, m). 




4-3 


1-4 




CH2 


(c=1.005. 


1719,16 


4.39 (IH. m). 4.21 (IH. m), 


25 




76, 


3:76 (IH. m), 3.57 (IH. m). 










24 "C) 


1542(w) 


2.7.3.4 (4H. m). 3.04 and 3.4 












1619(w) 
.1448 


(4H. m). 3.04 and 3.01 (total 
3H. s), 1.8-2.4 (4H, m). 


'30 • >' 












(KBr) 
3313. 


(CDaOD) 8.93 (IH. d, J=1.8 
Hz), 7.39 and 7.33 (total IH, 












-37:3*' 


2931. 


d. J=1.8 Hz), 5.02 (IH. t, 












1720, 


J=6.8 Hz), 4.95 (IH, d, J=8.8 




:;5.3 


1-6 


= 4- 


S 


(c= 1.005. 


1675. 


Hz). 4.86 (IH, m), 4.46 (IH, 


thiazolyl 


23 -C) 


1517. 
1468, 
1435. 
1305. 


d.;. J=8.8 Hz). 4.09 (IH. dd. 
J=4.4. 7.2 Hz). 3.1-3.5 (4H. 
m). 3.06 (3H, s). 2.97 (IH. 
dd. J=r2. 16.6 Hz), 2.78 


.40 . ; . 












1125. 


(IH. dd, J=4.2, 16.6 Hz) 














(KBr) 


(CD3OD) 8:87 (IH. s), 7.67 














3318, 


and 7.73 (total IH. s). 4.90 














1720. 


(IH, ni),. 4.42 (IH. dd, J=4.4. 


45. 










-12" 


1676. 


8.2 Hz), 4.09 (IH, dd, J=3.6, 


6-3 


1-6 


5- 




(c=1.01J. 
MeOH. 


1523, 


7 Hz), 3.70 (2H, m). .3.49 




thiazolyl 


CH2 


1448. 


(IH, dd, J=4.2, 15.4 Hz). 










23 -C) 


1356. 


3.21 (IH, dd. J=9:2, 15.4 












1304, 


Hz), 3.08 and 3,05 (total 3H, 


SO 












1270. 


s). 2.92 (IH. dd. J=7. 12.6 
Hz), 2.78 (IH, dd, J=3.6. ^ 
12.6 Hz). 2.4-1.8 (4H. m). 
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Table 6 



5 




25 



Exa- 
mple 
No. 


Com- 
pound 
No. 


A 


X 


fa Id 


IR 
(cm-i) 


- ■ . . .. : NMR . 


7-3 


1-7 


4- 

thiazolyi 


CH2 


-30.3*^ 

(c=i.003,H 

20.25*0 


(KBr) 

3398, 

1752. 

1677. 

1641. 

1517. 

1445, 

1229. 


(CD3OD) 8.96 (IH, d, J=2 
Hi). 7.43 and 7.33 (IH. d. 
J=2 Hz). 4.97 (IH. t, J=7 
Hz), 4.3-4.6 (2H. m). 3.93 
(IH. d, J=5.4 Hz), 3 J8 (IH. 
m), 3.1-3.6 (3H. m). 1.7-2.3 
(411, m). 1.45 (3H, d; J=6.6 
Hz). 


8-3 


1-8 


4- 

thitizolyl 


S 


-58.8^ 

(c=1.010.H 

3Q,23'C) 


(KBr) 
3397. 
2980. 
2932. 
1752, 
1677, 
1649. 
1519, 
1413; 
1227 


(CDaOD) 8.95 (iH. d. J=1.8 
Hz). 7.43 and 7.36 (IH. d, 
J=1.8 Hz). 5.07 (IH, t. J=6.6 
Hz). 4.98 (IH. d, J=8.6 Hz), 
4.86 (IH. m). .4.4-4.6 (IH. 
m), 4.45 (IH. d. J=8.6 HzX. 
3.95 (IH. d. J=6 Hz), 3.1-3.6 
(4H,. m). 1.46 (3H, d, J=6.2 
Hz).. ' 


9-3 


1-9 


5- 

thiazolyi 


CH2 


.26.8° 

(c=1.009:H 

20.23-C) 


(KBr) 

3397/ 

1753, . 

1677. 

1639. 

1527. 

1446, 

1403, 

1301. 

1230 1 


(CDsOD) 8.89 (IH. s). 7.76 
and 7.71 (total IH. s). 4.90 : 
(2H; m). 4.43 (IH, dd. J=5.4. 
6.3 Hz)„ 3.93 (IH.. d. J=5.4 
Hz). 4.1.3.6 (2H. ml 3.50 
(IH, dd. J=4.2. 15 Hz). 3.26 
(IH. dd. J=9.3, 15 Hz), 2.4- 
1.8 (4H. m). 1.44. (3H, d. 
J=6.3Hz). 
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Table 6 




NH2 



IS 


Exa- 
mple 
No. 


Com- 
poun 
dNo. 


A 


X 


[a]D 


IR 
(cm-i) 


. ..NMR : 


so 

25 


10-3 


MO 


4^ 

thiazolyl 


CH2 


-52. r 
(0=1.006. 
H2O, 
26 


(KBr) 

3392. 

1751, 

1676. 

1638. 

1542. 

1519. 

1446. 

1407, 

1236, 

]697 


(CP3OD) 8" 95 (IH. d, J=1.8 
Hz). 7.43 and 7.35 (tx)t:al IH. 
d, J=l;8 Hz), 6.02 (IH, t. 
J=7.1 Hz, IH), 4.90 (IH. m). 
4.38 (IH. m). 4.33 (IH. d, 
J=8.6 Hz), 3.88 (IH, m). 3.1- 
3.6 (3H, m),. 1.9-2.3 (4H, m), 
1.26 and 1.20 (total 3H, d. 
J=6.6H2), 


30 
3S . 
40 


11-3 


Ml 


4- 

thiazolyl 


S 


-80.3' 
(c=1.010; 

' H2O. 
• 23 X) 


(KBr) 

2985, 
2936, 
1752, 
1678. 
1651. 
1518. 
1414. 
1333. 
1231, 
1096 


(CDaOD) 8.99 and 8.95 (total 
IH, d, J=2 Hz), 7.43 and 
7.39 (total . IH, d. J=2 Hz,). 
6.11 (IH. t. J=6.6 Hz), 5.10 
(IH, d, J=8.6:Hz). 4.7-6.0 
(2H, m), 4:48 (IH, d. J=8.6 
Hz), 4.34 (IH, d. J=8.8 Hz). 
3.1-3.5 (4H. m), 1.22 (3H. d. 
J=6.6Hz) : 


4S . 
SO 


12-3 


M2 


5. 

thiazolyl 


CH2 


^:46.2*' 
(0=1.002, 

MeOH. 

23 •C) 


(KBr) 
3406. 
1752. 
1677, 
1638, 
1542. 
1447. 
1404, 
1343, 
1300, 
1237 


(CD3OD) 8:89 and 8.80 (total 
IH, s). 7.73 and 7.77 (total 
IH, 6). 4.90 (IH. m), 4.90 
(IH. m). 4.41 (IH, dd, J=5.2 
and 9 Hz). 4.36 (IH. d, J=8.7 
Hz), 3,90 (IH. in), 3.71 (IH, 
m); 3.50 (IH, dd, J=4.2. 16.3 
Hz). 3,25 (IH. dd. J=9.6. 
15.3 Hz), 2.4-1.8 (4H, m). 
1.26 and 1.18 (total 3H. d. 
J=6,3 Hz). 
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Exaniple 13 

Preparation of L-2-QxoK}xazolkiine-4-yl-carbonyl-3-(4-thiazolyO-L-alar^^ . .. . < . • 

5 [0050] The compound (1-1 3) was obtained in a manner similar to that described in the method of Exan^te 1 -3. :'V . 
Example 14 •: .• . 

Preparation of traris-L-N-benzyl-5-methyt-2-oxo-oxazolidine-4-yl-cart)onyl-3-(47lhiazolyQ4^^ (I- i • 

10 14). 

[0051] (1) trans-L-5-Methyl-2-Qxo-oxazolidine-4H»rtx>xylic acid benzyl ester (706 mg, 3 mTO^ . 
in accordance with the method described in Tetrahedron Lett., 36. 6569 (1995) was dissoh^ed in N; N-dimethy«brma- ' - 
mide (8 ml). After benzyl bromide (0.39 ml! 3.28 mmol) was added to the solution. 60% sodium hydride (120 nig.= 3 : • 
IS mmol) was added to the mixture over 5 min. with stirring. The mixture was stined for 3h at room temperature:: The. reac- -i 
tton mixture was partitioned between ice-water and ethyl acetate. The organic layer was washed with water, dried over . . - . 
magnesium sulphate, and concentrated in vacuo. The residue was subjected to Lobar® column B (Merck inc.) Aid the 
fractions eluting with toluene : acetone «■ 30:1 were collected to yieM tran8^L-M-benzyl-5-methyl-2'Oxo-oxazdlidine*4- . 
cartMxylic add benzyl ester (859 mg. 88 %) as odorless oil. >. a o ^ , ..: < . ■ . \j . . . 

20 

, NMR(CDCl3) : 7.1-7.5 (10H. m). 5.17 (2H. s). 4.92 (1H. d, J»14.6 Hz). 4.56 (1H. m). 4.14 (1H. d, J=14.6 Hz), 3.63 
(IH.d. J=5.2Hz).1.39 {3Kd. J=6.4Hz). ; ... . 

[0052] The compound (850 mg. 2.61 mnrol) obtained in the above process was dissolved in mixed solvents of tetrahy- 
25 ■ drofuran (18 ml) and 1 .2'dimethoxyetharie (2,7 ml). To the mixture was added the solution o1 lithium hydroxide mono- 
hydrate (548 mg. 1 3.1 mmol) in water (10 ml) and the resulting mixture was stirred for 30 min. at room temperature. Th e ' 
. reaction mixture was poured into ice-water and extracted with diethyl ether, three times. To the alkali layer was added 
5N hydrochloric acid (3 ml) for adjusting pH 1 and the mixture was extracted with ethyl acetate twice. The organic layer ' 
w^s washed with water, dried over magnesium sulphate, and concentrated in vacuo. The residue (574 mg, 93.5 %) was 
so recrystallized Irom acetone - hexane to give trans-L-N-benzyl-5-methyl-2-oxo-oxazolidine-4-carboxylic acid (493 mg; ' . 
80.3%). 

mp:'l27«C 

(a)p = -7.8» (0=1.003, CHCI3. 24 
• 35 : IR (KBr) cm*' : 2716. 2601. 1740. 1692. 1497, 1442. 1421. 1369. 1248. 1201. 1186,1078. 
IB (CHCI3) cm-' : 1758. 1496. 1455, 1415. 1227. 1223. 1212. 1205. 

NMR (DMSOde) : 7.2*7.5 (5H. m), 4.69 (1H. d, J=15.4 Hz), 4.62 (1H. m). 4.15 (1H. d. J=.15.4 Hz); 3.71 (1H. d. 
J=4.4Hz). 1.32(3H.d.J=6.2Hz). •< . . 

Elemental analysis (0^2^13^04) . .i:^.-. . ... 



• - 45 " . 



Calcd..: 


C,61.27; 


H,5.57; 


N.5.96. 


Found : 


C.61.30; 


H.S.6.1; 


N.5.91. 



..(0053] C^npound (1-14) was obtained in a nianner similar to that described in the' Examp^ 

• • • * I 

Example 15 > . 

so 

Preparation of trans-L-N.5<limethyl'2-oxo-oxazotidine-4-yl-carbonyl-3-(4-thiazdyl)-L>alanyl-L-^^ 

[0054] To a solution of trans-L-5-nnethyl-2-oxo-Qxazolidine-4-cartK)xylic acid benzyl ester (488 mg. 2.075 mmol) in N, 
N<fimethylformamide (6 ml) was added iodomethane (0.17 ml. 2.73 mmol) under ice-cooling in nitrogen atmosphere 
55 with stin^lng. Subsequently. 60 % sodium hydride (83 mg. 2.075 mmol) was added to the mixture over 1 0 min. The reac- 
tion mixture was stirred for 3h at the same temperature. The reaction mixture was partitioned between ice-water and 
ethyl acetate. The organic layer was washed with water, dried over magnesium sulphate, and concentrated in vacuo. 
The residue (503 mg) was subjected to Lotsar® column B (Merck inc.) and the fractions etuttng with toluene : acetone 
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= 30:1 were collected to yield tiws4.-N.5-dirnlthyl-2-oxoH»(azolldine-4H»ul^ add benzyl ester f444 ma 85 8 %^ 
as colorless oil. ^* ^ 

of the conpound (551 mg. 2.21 mmol) which was obtained the above process in mixed solvents of, 
.^LL fu^^ ml) washydrogenated using 5% PdA: (150 mg) for 1h at room temperature. The catalyst 

add (1^^ 98%) ^ concentrated in vacuo to oblain*ans.L.N.5<limethyr-2-Qxo.0KazoUdine-4H:^ 

•' ^Ia]D« -11.1^(0=1.005. MeOK 24 / ' Z . - 1 
- IRO<Br)cmT^: 3433, 2585, 1743. 1697. 1483. 1443. 1408. 1227. 1034. - 
♦JVIR(DMSO-d6)^ 4:51 (IH. m). 3.99 (1 H, d, J=5.4 H2). 2.79 (3K s), .1.38 (3H. d. J=^^Hz)^ 
Elemental analysis (C5H9NO4) 











Calcd. : 


C.45.28; 


H,6.70; 


N,8.eo. 


Found : 


C.45.40: 


H.5.63; 


N,a74, 



ww^shown*^! obtained in a manner similar to that described In the method of Exarriple 1-3. The 



'35. 



55 
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Table 7 



■ IS . 


Exa- 


Com- 






IR 

(cmO 






mple 
No. 


poun 
dNo: 


Z 




NMR .- 


20 


13 


M3 


H ^ 


•63.0" 
(c=1.009, 
H2O, 25*C) 


(KBr)329 

4,1752,16 

76,1637,1 

642,1519, 

1446.140 

7.1237 


(CD3OD) 8,95 (IH. d, J=2 
Hz) 7 43 and 7 33 /'tnrjil 
IH. d, J=:2 Hz). 4.96 (IH. 
t. J=7.1 Hz), 4.2-4,6 (4H. 
m). 3.80 (IH, m). 3.1-3.6 
(3H. m). 1.9-2.3 (4H. m) 


2S 
30- 
35 


14 


M4 


Me 
CHaPh 


-43.7" 
(c=1.008, 
H2O. 
24.5 -C) 


(KBr)341 

2.1752,16 

79.1644,1 

543.1516. 

1442.141 

5,1227,12 

06.1092,1 

066. 


(CD3OD) 8.99 (IH. d, J=2 
Hz). 7.41 (IH. d, J=2.1 
Hz),7, 1-7.5 (5H, m). 4.95 
(IH. m), 4.73 (IH, d, 
J=15.2 Hz),. 4.42 (2H. m), 
3.87 (2H. d, J=15.2 Hz). 
3.78 (IH. m). 3.68 (IH, d, 
J=6.1 Hz), 3.0-3.6 (3H. 
m)/ 1.8.2.3 (4H. m), 1.35 
(3H. d. J=6.4 Hz). 


40 
45 


16 


M6 


Me 


-31.9" 

(c=i.ooa 

H2O. 23-C) 


(KBr)341 
2.1751.16 
78.1519,1 
644.1519, 
1437,140 
1.1237. 


(CD3OD) 8.96 (IH. d. J=2 
Hz). 7.44 and 7.35 (total 
IH, d. J=2 Hz). 6.04 (IH. 
dd,. J=6.2. 7.8 Hz), 4.40 
(2H. m). 3.88 (IH. d. 
J=5.4 Hz), 3.80 (iH. 'm), 
3.1-3.6 (3H; m). 2,67(3H. 
s). L8-2.3 (4H. m), 1.43 
(3H. d. J=6.4 Hz) 



50 

Example T6 

Preparation of 4-(2-L-pyroglutamyl-2-((S)-2-(»it}arnoylpyrrolidine-1-ylcarb^ iodide (1-16) 

55 (0057] To a solution of the compound (1-1) (5 g. 13.18 mmol) in acetonHrile (500 ml) was added iodomethane (67 ml. 
1 .07 mo!) and the resuHing mixture was heated at reflux on oil bath (80*»C} tor 20h. After the reaction mixture was cooled 
at 0*C, the supernatant liquid was removed by decanting. The predpitate was washed with cold acetonitrlle and was 
added diethyl ether. The crystal powder was collected by filtration to give 6.64 g of compound (1-16) as yellow powder. 
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Using a procedure analogous to that described above, the compounds (1-17) to (1-27) were synthesized. The results 
were shown in Table 8 to Table 10. 



Table 8 




D 





Exa- 


Com- 








so 


mple 
No. 


poun 
dNo. 


B 


D 


NMR(CD30D) 


■ 2s ": 


16-3 


M6 


Me 


I 


8.03 and 7.96 (total IH, s), 6.13 (IH, t, J=7 
Hz), 4,58 iand 4.42 (total IH, m). 4.31 and 4.26 
(total 3H, s), 4.20 (IH. m\ 3.66 (2H, m), 3.50 
(IH, dd, J=6.6 and 16.6 Hz). 3.25 (IH. dd, 
J=7.4, 15,6 Hz). 1.8.2.5 (8H. m) 


'30 


17-3 


M7 


Et 


I 


10.08 (IH, s), 8.04 and 7.97 (total IH, s). 5,12 
(IH, t, J=7.6 Hz), 4.62 (2H, q, J=7.2 Hz), 4,42 
(IH. m). 4.19 (IH, m), 3.2-3.7 (4H/ in); 2.32 
(4H. m). 1.98 (4H. m). 1.66 (3H. t J=7.2H2). 




18.3 


MS 


n-Pr 


I 


10.08 (IH, d. J=2.6 Hz), 8.06 and 8.00 (total 
IH. d, J=2.6 Hz), 5.12 and 4.98 (total IH, t 
J=7.0 Hz), 4.56 (2H, t, J=7.8 Hz), 4.43 (IH, m),' 
4.20 (IH. m), 3.2-3.9 (4H, m), 2.34 (4H, m), 
2.02 (6H, m), 1.18 and 1.07 (total 3H, t, J=7.4 
Hz). 


40 


19 : 

.1 


: M9 


n-Bu 


I 


10.07 (IH, d, J=2.6 Hz), 8.06 and 7.99 (total 
IH, d. J=2.6 Hz), 5.12 and 4.99 (total IH. t 
J=7.0 Hz), 4.59 (2H, t, J=7.8 Hz), 4.43 (IH. m),' 
4.20(1H, m), 3.2-3.9 (4H. m), 2.34 (4H, m), 
2.02 (6H, ID). 1.49 (2H. m). 1.04 (3H, t, J=7.0 
Hz), ^ 



so 



ss 
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Table 9 




Exa- 
mple 
No. 


Com- 
poun 
d No. 


A 


X 


lct]o 


NMR(CDsplj) 


20 


1-20 


allyl 

• ) 


Br 




8.65 (IH, d, J=9.3 Hz). 8,08 
(IH. d. J=2.7 Hz). 6.17 (IH, 
m), 5.47 (21-1, m). 5.25 (2H, 
ra), 5,11 (IH, m), 4.41 (IH, 
dd. J=4.2, 8.8 Hz), 4.19 (IH, 
dd, J=4.8, 8.8 Hz). 3.66 (2H. 
m), 3.50 (IH, dd, J=7,2,.16 
Hz), 3.26 (IH, m). 1.8-2.6 
(8H.ni). 


21 


1-21 




Br 


-70.5*'- 
(c=1.005. 
H2O. 
24-C) 


9.90 and 9.86 (total IH, d, 
J=2.4 Hz), 8.12 and 8.03 
(total IH, d, J=2.4 Hz), 7.47 
(5H, m), 5.89 (IH, d, J=15.2 
Hz), 5.80 (IH, d, J-15.2 Hz). 
6.04 (IH, t, J=7 Hz), 4.46 
(IH, m),: 4.20 (IH, m), .3.1- 
3.7 (4H, m), 2.35 (4H, . m), 
1.97(4H.in). 


: 22 


1-22 




Br . 


(c=1.001; 

H2O, 

24-C) 


9.12 and 8,02 (total IH. d, 
J=2.4 Hz), 7.32 (4H. m), 5.82 
(IH; d, J=15 Hz), 5.73 (IH. 
d, J=15 Hz), 5.02 (IH; t. J=7 
Hz), 4,40 (IH, m). 4.20 (iH. 
m). 3.1-3.7 (4H. m). /2.37 
(3H, s); 2.34 (4H. m). ;1.97 
(4H, m). 


23 


1.23 


Br 
Br 


Br 




9.71 (IH, d, J=2.4 Hz). 7.02 
(IH. d. J=2.7 Hz). 5.62 (2H, 
d, J=4.2 ), 5.04 (IH, m). .4.42 
(IH, m), 4.19 (IH, dd. J=4.2,. 
8.5 Hz.) ,3.66 (2H, m), 3,60 
(IH. m), 3.25 (IH, m), 2.22 
(GH, s). 1.8-2.5 (8H. m). 
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Exa. 
mpJe 
No. 



Com- 

poun 

dNo. 



24 



1-24 



H ^ 



-26.9' 
(c=1.001. 
H2O. 
22.5*C) 



NMRCCDaOD) 



7.93 and 7.88 (toUl IH, s). 6.12 (IH, 
dd, J=5.1 and 9.9 Hz), 4.44 and 4.56 
(total IH. m), 4.13 and 4,26 (total 
IH, m\ 4.23 (3H; s). 3.63 (2H, m). 
3.48 (IH. dd, J=4.5 and 15.6 Hz), 
3.31 (IH. dd, J=9.6 and 1 5.6 Hz), 
3.11 (IH, dd, J=6.9, 16.8 Hz). 3,05 
(3H. s,), 2.76 (IH. dd), 1.8-2.4 (4H. 



25; 



1-25 



Me 



-42.9" 
(c=1.0l3, 
H2O. 
24.5-C) 



8.04 and 7.94 (total IH, e). 5.16 (IH, 
dd, J=6.4, 7.8 Hz), 4.4-4.6 (2H, m), 
4.30 and 4.26 (total 3H, s), 3.98 and 
3.90 (total IH, d, J=5.4 Hz). 3.66 
(2H, m). 3.52 (IH, dd, J=6.6. 16.0 
Hz). 3.27 (IH, dd, J=8.2, 16 Hz), 
1.8-2,4 (4H, m). 1.46 (3H, d! J=6,2 
Hz). 



26 



1.26 



Me 

H 



-50.0' 
(c=1.006, 
H2O. 
24.5-C) 



8.09 and 8.02 (total IH, s), 5.19 (IH, 
t, J=7 Hz), 4.8-6.0 (IH, m). 4.3-4.5 
(2H, m), 4.30 and 4.24 (total 3H, s), 
3-82 (IH. m), 3.64X1H. m). 3.53 (IH; 
dd, J=7, 15.6 Hz), 3.26 (IH. m). 1.8- 
2.4 (4H, m). 1.27 (3H. d. J==6.4 



Hz). 



27 



1-27 



H ^ 



-59.2" 
(c=1.006. 
H20, 
24.5'C) 



8.03 and 7.95 (total IH. s). 5.15 (IH, 
dd. tl=6,4, 7.8 Hz). 4.68 (IH. dd, 
J=8.4, 9 Hz), 4.42 (IH, dd, J=4.6. 9 
Hz). 4.2-4.5 (2 H. m). 4.30 and 4.26 
(total 3H, s). 3.67 (2H. m). 3.52 (IH. 
dd. J=7.4. 15.8 Hz). 3.27 (IH. dd, 
J=8, 15.8 Hz). 1.8-2.4 (4H. m). 
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Example 28 



Preparation of 5'[2-L-pyrogtiitamylamino-2-{(S)-2-carbampylpyaolidine ethyq-3-methytthiazolium iodide 

(1-28) 

5 

[0058] The compound 0-28) was obtained 56.4% yield in a nuinner similar to . . 

16 using the compound (1-3) as a starting material. - • i • *. : 

(a]D--40.6*(c»1.001;MeOH,.2rC) . . v . . ; ^ • 

10 IR(KBr)cm ^- 3412. 1677, 1639. 1533. 1439. 1262. . ' -/^- .'^ -i.. 

NMR(CD30D): 8.20 and &21 (total 1H. s). 5.02 (1H. dd, J»6.7 Hz). 4.41 (IK dd. J»4;8. 4 Hz), 4.^5 (1 H. dd. J»3. s 
5 8 Hz), 4.22 (3H. s). 3.68 (2H. m). 3.53 (1H. dd. J«7. 15 Hz), 3.34 (1 H, dd. J=6. 15 Hz). 1 .8-2.4 (4H, m). 2.02 (4H; • 
m). 

Elemental analysis (C^7H24N^4lS 3H2O) - « ' 



Calod. : 


C,35.48; 


H.5.25. 


N.12.17; 


1.22.05: 


S.5.57. 


Found : 


C,35!36; 


H,5.15i 


Kl,12.43; 


1,21.^7; 


S.5.75. 


Fbund : 


0.35.315: 


H.5.15; 


N. 12.43; 


1.21.97; 


S.5.75. 



2S 



30 



Process 1-i ■ . Process 1-ii 
CbzNHCHzCOOH — ^— ^ CbzNHCHjCOOR* ■■ — r 



' Process 1 -Hi I ~| H ^ 
H2NCH2COOR* p-TsOH ^ < ^ ''"Sj^ 

BOC O 

' • Process l-iv I ■ I' H Process 2 
^ ^M^>v-N^^r 



O 

OR^ 



55 



O ' - HQ O -^y 

NHCHgCOOR® , NHCHgCOOR® 
Process 4 ^'V'"v4^N''^ 

" ^^oj-^ 

NHCH2COOR® 
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Example 29- process 1 



10 



IS 



Preparation of tetradecylL-prolyl-glycinate (10) , . - i 'sv- - ^ " 

100591 i 

(i) To a solution of N-benzytoxycaifoonyl glycine (3 g. 14.3 mmol). tetradecylalcohoi (3.07 g, 14.3 mmol) and N- 
dimethylamihopyrldine (87 mg. 10.3 mmol) in ethyl acetate (100 ml) was added OCO (2.98 gr2.34 mmol) and the ' 
resulting mixture.me stirred for 2h at room temperature After the predplte^ < 
< filtrate was cbilcehtriated in vacuo. The residue was washed with ethanol to s^ve N-beraylox)^c»rt)dnylglycine tetra-' 
.. .. decyi.ester (7) (3.46 g. j^.5%) as crystal. ' "-.■''r^'.r--' ^- . . ..v ,: 

nfp:57-58'C 

NMR(CPCI3): 7.36 (5H, s). 5.22 (1H. m), 5.13 (2H. s). 4J4 (2H, t J=6.6 Hz); 3:84 (2H. d- J»5^^ 
m). 1.26 {22H,br.s). 0.88 (3H,t,J=6.6 Hz). Elemental analysis (C24H39NO4) . 



20 



25 



30 



Calcd. : 


C.71.07; 


H,9.69; 


N,3.45. 


Found : 


C.70.94; 


H.9.60; 


N.3.74. 



(ii) A solution of the compound (7) and p-loluenesuHonic add hydrate (1 .4 g. 7.39 mmol) in mixed solvents of water 
(2 ml) - methanol (70 ml) was hydrogenated using 5 % pd/C (500 mg) 16r 3h at room temperature. After the catalyst 
was filtered off. the f iKrate was concentrated in vacuo. The residue was recrystallized from ethyl acetate to give tet* 
radecanylglyctnate p-toluensulfonate (8) (2.76 g, 84 %). . - 

nip: 85.5 -86.6*C 

Nf^R(CD30D): 7.70 (2H. d. J=8.2 Hz), 7.23 (2H. d. J-8.2 Hz). 4.23 (2H. d. Ji6.6 Hz), 3:82 (2H. s). 2.37 {3K - 
s), 1.65 (2H. m), 1.29 (22H. m), 0.90 (3H. t, J=6.6 Hz). - 
Elements analysis (C23H4iNSO^ 



36 



45 



SO 



Calcd.: 


C.62.12; 


H,9.29; 


N,3.15; 


S,7.21. 


Found: 


0.61.90: 


H,9.15; 


N.3.18; 


S.7.72. 



(iii) To a solution of the conpound (8) (2.06 g. 4.64 mmol), N-(tert-butyloxycart>6nyl)-L-proline (1 g, 4.64 mmol), N- 
hydroxybenzotriazole (18 mg. 0.138 mmol), and triethylamine (0.71 ml) in N. N<dimethylfbrmamlde (30 ml) was 
added DCC (1 g. 4.87 mmoO and the resulting mixture was stined for 18h at room temperature. After the precipi- 
tation which appeared was filtered off, the fOtrate was concentrated in vacuo. The residue was partitioned between' 
water and etf^l acetate. The organic layer was washed with water, dried over magnesium sulphatef. and ooncen-r 
trated in vacuo. The residue was sut^ected to silica gel column chromatography (toluene : ethyl acetate » 3:1) to 
give tetradecyl N-(tert-t}utytoxycarbony})-L-proiyt-glycinate (9) (1.94 g, 89.4 %). 
. ' ■ . " •■ - , ■ ' ' ' ■ ' 

iab = •54,4«» (cWi ;008. CHQa. 23*C) - • 

NMR(CDCl3) : 4.31 (1 H, m). 413 (2H t J=6.6 Hz). 4.05 (2H. dd, J=5.8, 7.7 Hz). 3.45 (2H. m). 1.90 (2H. m). 1.47 
(9H, s), 1 .26 (22H, br.s). 0.88 (3H. 1 J=7 Hz). 

Elemental analysis (C26H4eN205) " , . 



Calcd.: 


C.66.63; 


H. 10.32: 


N,5.98. 


Found : 


C.66.62: 


H.10.24; 


N.6.05. 



(iv) A suspension of the compound (9) (1 .47 g. 3.02 mmoQ in trifluoroacetic acid (14 ml) was stirred for 2h under 
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ice-cooling. The reaction mixture was diiuted with toluene and the resulting mixture was concentrated iii vacuo. The 
residue was partitioned between ethyl acetate and sodium hydrogencarbonate aq. The organic layer was washed 
with water and concentrated in vacuo to give 1.08 g of tetradecyl L-pro!yl-glycinate (10) as powder. ' 
The compounds (11) and (12) were synthesized in a manner similar to that described in the above method. The 
5 results were shown in Table 11. 






Exa- 


Com- 










mple 

NO; ... 


poun 
: d No. 






NMR' ; 


20 


29-1. 


10 


(CH2)l3CH3 


(c=1.004, 
MeOH, 
23-C) " * 


(CDCh) 8.10 ClH, mX 4.13 (2H, t. 
J=6.6 Hz). 4.03 (2H. d. J=:5.6 Hz). 
3.79 (IH, dd. J=6.4. 9 Hz), 3.00 (2H, 
m), 1 8-2,2 (2H, m), 1.70 (4H, m), 
1.26 (22H: 'm), 0.88 (3H, t. J=6.8 

Hz); 


30 


30-1 . 


11 


CH(CH3)2 




(CDaOD) 7.36 (5H. s). 5.18 (IH. d. 
J=7;H2). 4.31 (IH. m). 4.08 (2H. m), 
3.35 (2H. m), 2.44 ilH. m), 2.06 (3H; 
m) 


35 


31-1 


12 


CHgPh 




(CD3OD) 6.03 (IH; m), 4.33 (IH. m), 
4.00 (2H, m). 3.35 (2H, m), 2.48 (IH. 
m). 2.06 (3H. m). 1.24 (6H. d, J=6 

Hz) ' ^ . 



^.r Example 29- process 2 • . . . • j . \ :/ 

iPreparationol tetradecyl N-(tert-butyloxycarlx)nyl)-3-(4-thia2olyl)-L-a^^ 

- . 45 [OOSO] To a solution of N-(tert-butoxycarbonyf)-3-(4.thla2oW^^^ 

sized in accordance with the method described In the literature (Synthtic Commun.. 20, 3507, (1 990)), the compound 
(10) (650 mg. 1.76 mmol): and N^iydroxybenzotriazole (70 mg, 0.S28 mmoI) Jn N. N-dimethylformamide (20 ml) was 
added DCC (380 mg, 1.848 nwiol) and the resulting mixture was stirred overnight at roon^ temperature. After the pre- 
cipitation which appeared was filtered off, the f ihrate was concentrated In vacuo. The residue was dissolved in ethyl ace- 
so ' tale and the precipitation which appeared was filtered off again. The filtrate was concentrated in vacuo. The residue was^ 
sut^ected to silica gel column chromatography (ethyl acetate : toluene « 9:1) to give 1.02 g of the compound (13). 
The compounds (1 4) and (1 5) were synthesized in a manner similar to that described in the above method* The results ^ ' 
were shown in Table 12. 
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Exa- 


Com- 










mple 
No. 


poun 
dNo. 




[a]D 


NMR:(eDCl3) > 


20 
2S 


29-2 


13 


(CH2)l3CH3 


-44.9° 

(c=1.0l2, 

CHCla, 

23 1:) 


8.78 (IH, d, J=1.8 HzX 7.22 (IH, d. 
J-2 Hz), 6,54 (IH. d. J=:8.2 Hz). 4.67 
(2H, m), 4.41 (IH. dd. J=7.4. 17 6 
Hz). 4.14 (2H, t. J=7 HzX 3.74 (IH, 
dd. J=5.5, 17.6 Hz), 3.50 (IH, m). 
3.30 (2H, mX 2.97 (IH, m), 1.45 (9H. 
B). 2.30 (IH.. m), 1.95 (3H, m), 1.27 
(22H. m). 089 (3H. t. J-6.6 Hz). 


30 - 


30-2 


14 


CH(CH3)2, 


-43.2' 
(c=1.0l2, 
CHCb, 
23-C) 


8.80.(1H, sX 8.60 (IH, m). 7.22 (IH, 
s). 6.78 (IH. m), 5.07 (IH. m, 
COOCH), 4.64 (2H. m), 1.46 (9H, s). 
1.29 (3H. d, J=6 Hz). 1.27 (3H, d, 
J=6 Hz) 


36. 

40 


31-2 


15 


CH2Ph 


-49.4" 

(c=1.01, 

CHCb. 

23'C) 


8.58 (IH. d. J=2 HzX 7.36 (5H, e). 
7.18 (IH, d. J=:1.8 Hz). 5.50 (IH. d, 
J=6 8 Hz), 4.64 (2H. m). 4.47 (IH, 
dd, J=6.8. 17.6 Hz). 3.77 (IH, dd. 
J=5. 17.5 Hz). 3.50 (IH. m). 3.30 
(2H. m), 2.95 (IH. m), 2.2-1.7 (4H 
m). 1,44 (9H. s) 



: -tf.-T Exampte.29-proQess3' » . . .-.<•■ ■ . •,. .•...■! r.-f. :-. 

« ^11^*^ "^""^ (13) <1-2 9- ■'•92 """ol) in ethyl acetate <20 ml) Wa6 added the eolulion of 4N- 

t'^rlr? W"'" « ^ the rescWnfl mixture'^as stirred ibr ^STt^t^ 

temperaU^e. The reaction mixture was concentrated in vacuo to.give thd cbmpound (16) t157 o quanfiiallvB) TWs' 
compound used in the next reaction without purification. • \ {y 9.vammB\n).jnis 

Example 30- process 3 

ss 

Preparation of isopropyl 3-(4-tWazolyOM.-alanyf|.LiJroly(-fllydiiale hydiocWork^ 

100621 in a manner Gimilar to that descrbed in the method of Example 29-3. the conpound (1 7) (590 mg. quanfiiative) 
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30 



40 



45 



v{ f * so 



56 



was obtained by de-tert-butoxycarbonylation of conpound (14) (580 mg, 1.24 mmol). This coinpound was used in the 
next reaction without purification. 

Example 31- process 3 

Preparation of benzyl 3^4-lhia2olylH-alanyl-Li>roly}-9lyG^^^ . 



(00S3] In a manner similar to that described in the method of Example 29-3, the coripound (i8) (700 mg, quantitative) 
was obtained by de-tert-butoxycaibonylation of the compound (1 5) (750 mg/ 1 .45 mmol).. This conpbund.was Used in ^' 
10 the next reaction without purificaiion. : i : >. v v .- ^ ^ j * -^iv. 

Example 29- process 4 

Preparation of tetradecyl cts-L-5-m6thyl-2-QxoK)xazolkilne-4-ylcaftx)nyl-3-(4-thiazdyl)-L-elanyt^Li^ (1-29)* - 

IS ■ ....... 

[0CS41 Cis-5-methyl-2-oxazoHdine^-yl carboxylic acid (139 mg 0.96 mmol), which was synthesized in accordance 
with the method described in Chem. Lett.. 1982, 1171 and N-hydroxysucclnimkJe (110 mgi 0.96 mmol) were dissolved 
in N, N-dimethylformamide (2 ml). To this solution was added DCC (200 mg. 0i97mmol) and the resulting rrtxture was ^ • 
stirred for 2h at room temperature. To the reaction mixture was added the free base of the compound (16) prepared by ' 
20 filtering off the salt which was precipitated by adding triethylamine (0.53 ml. 3.8 mmol) to the solution of the compound 
(1 6) (635 mg. 0.98 mmol) in N, N-dimelhylformamide (1 5 ml) under ice-cooling. The reaction mixture was stirred for 72h 
at room temperature. After the precq)itation which appeared was filtered off and the filtrate was concentrated In vacuo, : 
- Mixed solvents of methanol : water s=3:1 was added to the residue and the precipitation which appeared was filtered off. 
. The filtrate was subjected to gel filtration column chromatography (MCI CHP 20P 200 ml, methanol • water) and 
25 successively to silica gel column chromatography (chloroform : methanol t. 7:1 j to give 381 mg of the cbmpound (1-29). 
(00551 The compounds (1-30) and (1-31) was synthesized in a manner similar to that described in the above method. 
Theresults were shown in Tattle 13. . r.r- y> 



•i^^ 



Example 32 . . * 

Preparation of cts^.-5-meth)rl-2-Q}tt>-oxazolidine-4-ylcarbonyf-3-(4-thiazolyl)-L-alanyt 



[00S6I To a solution of the compound (1-31) (500 mg. 0.919 mmd) in mixkl sblverits of methanol (20 mQ - water (20 
mO was added lithium hydroxide (193 mg, 4.56 mmol) and the resulting mixture was stirred fbr 30 miii at room temper- ■ 
35 ature. After the reaction mixture was neutralized by adding the diluted hydrochloric acid; the mixture was concentrated * 
in vacuo.. The residue was subjected to gel filtration column chromatography (MCI Gel CHP 20P. 200 ml, methanol - 
water) arid further lyophilized to give 218 mg of the compound (1-32). The result was shown in Table 1 3 
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Table 13 








Com- 










. mple . 
No. ' 


poiin 
dNo. 






. J. NMR <CD^^^ , 


2S 


29^4 


,-.1-29 


(CH2)l3CH3 


>54.7* * 
(c=0:506, 
MeOH, 
23-C) 


8.95 (IH, d, J=1.2 Hz), 8.58 (2H, m), 
7.45 (IH, s), 4.90 (2H, ra), 4.49 (IH, 
m), 4.34 (IH; d, J=8.6 Hz). 4.14 (2H, 
t, J=6:6 Hz), 3.96 (2H; d). 3.87 <1H, 
m), 3.30 (3H, m), 1.28 (3H, d, J=6.€ 
Hz). 0.89 (3H, t. j=6.6 Hz). 


30 

'35 -:• 


30^4 


1-30 


CH(CH3)2 


-68.7' 
(c=0.504, 
MeOH. 
25-C) ' 


8,78 (IH. d. .J=1.8 Hz), 7,22 (IH, d. 
J=2 Hz), 5.54 (IH, d, J=8.2 Hz), 4.67 
(2H, m), 4.41 (IH. dd. J=7.4, 17.6 
Hz); 4.14 (2H, t, J=7HzX 3.74 (IH. 
dd, J=6.6, 17,6 Hz). 3.50 (IH. m). 
3.30 (2H. m), 2.97 (IH, m). 1.46 (9H. 
6); 2.30 (IH, m). 1.95 (3H. m), 1 27 
(22H. m), 0 89 (3H. t J=6 6 Hz). 


40 


31-4 


1-31 


CH2Ph 


-61.8'^ 
(c=0.508, 
MeOH, 
23*C) 


8.88 (IH, s). 7.42 (IH. s). 7.35 (5H. 
m). 5.18 (2H, s). 4.95 (2H, m). 4.47 
(IH. dd, J=4.2. 8.6 Hz). 4.33 (IH. d. 
J=8,7 Hz). 4.07 (IH. d, J=17:7 Hz). 
3.99 (IH. d. J=i7.7 Hz). 3.80 (IH. 
m), 3.60 (IH, dd, J=6.9, 14 Hz), 3.35 
(IH, m), 3.22 (IH. m). 2.2-1.9 (4H. 
m). 1.21(3H. d, J=6.6Hz) 


45 

SO 


32 


1-32 


H 


-69.2' 
(c=0.507. 
H2O. 
22.6'C) 


8.99 (IH. d. J=1.4 Hz). 7,44 (IH. d. 
J=1.4 Hz), 4.95 (2H. m), 4.47 (IH. t. 
J=6.4 Hz). 4.34 (IH; d. J=8:8 Hz). 
3.87 (IH. d, J=17.2 Hz). 3,67 (IH, d. 
J=17.2 Hz). 3.80-3.20 (4H. m). 2.2- 
1.8 (4H. m), 1.21 (3H, d. J=6.2 Hz) 
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Example 33 

Preparation of tetradecyl L-pyroglutamyl-3-(4-thiazolyl)-L*a(anyI-L-prolyl-glytinate (1-33) ^ •.. ) -^'t. - -t\ i 

5 [0067] tn a manner similar to thai described in the method of Example 29^;>l'hydroxysuccinimide ester of L^yro- • ' 
glutamic actd whid) are prepared by the reaction of L-pyrogiutamic acid (124 mg 0.96 mmol). N-hydroxysucctninnide 
(110 mg, 0.96 mmol), and DCC (200 mg'; 0.97 mmol) was reacted with Ihe free base of the compound (16) whichiivas 
prepared by the cbmpiound (16) (635 mg. 0.S6 nnmol) and triethylamine (0.53 mt; 3.84 mmol) to^lve 497 mg (81 .7%) of" ' 
the compound (f-33). 

10 ■ . / " . •: > 

= -52.4'* (c=0.508. MeOH 23-C) ' ^ ' : . - • - ' ' 

NMR(CD30D): 8.95 (1H. d. J=2.1 Hz). 7.44 (1H, d. J=2.1 Hz). 4.92 (IH, t J=6^.Hz), 4.49 (1H, dd. Js=3JB. 8.5 Hz). - 
4.14 (3K m). 3.97 (2H. s), 3.75 (IH, m). 3.40 (1H. m), 3.20 (2H, m), 2.4-1.8 (8H; rn), 1.62 (2H, m), 1.32 (22H. m); - ^ .' « 
0.89(3H.t.J=6.9Hz). - ; ; '•• . :^ . 

IS Elemental analysis (C32H51N5O6SO.4H2O) ' w.x • ■>. . » *\ 



Calcd. : 


G,59.96; 


H.8.14; 


N.10.92; 


S.5.00. 


Found : 


0.59.97: 


H.8.18: 


N.1 1.02; 


S.5.07. 
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Exanrqsle 34- process 1 ^ . 

- " • • i;} ' • V . 

Preparation of benzyf d8-L-3-ethaxycarbonyl-5-methyN2-ox<^oxa2olidi^ " > ' 

' " .. ■ * «■' ■ 

[0086] . A solution of Gis*5-methyl-2-oxo-oxazotidlne'4-cart>oxylic acid benzyl-ester (706 mg, Smmol) which was syn< 
thesized in accordance with the method descrtoed in Chem. Lett, 1S82. 1171 intetrahydrofuran t12 ml) was cooled in 

so a dry ice-acetone bath (-50 ''C) under nitrogen atmosphere. To the solution was added potassium tert-butoxide (337^ 
mg. 3 mmol) and the resulting mixture was stin'ed for 20 min. at the same tenperatur'e. To the mixture was added drop- 
wise a solution of ethyl chlorocartxjnate (0.46 ml. 4.83 mmoQ in tetrahydrof uran (2 ml) over 1 0 min. The reaction mixture^ ' 
was stinred for 3h at -50 to -14 '*C(bath temperature). The reaction mixture was partitioned between ice^ter and ethyl - 
acetate. The organic layer was washed with water, dried over magnesium suHate. and concentrated in vacuo. The res- 

55 idue was sukDjected to Leber® column (Merck inc.) and recrystallized from diethyl ether - hexane to gIVe 847'mg of the ' 
compound (19) as colorless needle crystal. 
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Exanple 34- process 2 

preparation of d8-L-3-e(hox/catbonyl^5'methyl-2Kxx(HixazolU^ ^ % . . 

. 5 [0069] ' A. solution of; the compound (19) (718 mg, 2.34 mmbO in 50% aqueous methanol (3 ml):iwas hydro^jenated ' - 
? using 5 % Pd/C (200 mg) tor 2h at room temperature. The catalyst was filtered off and the filtrate was concentrated in 
vacuo togive 516'mgof compound (20) as powder. , vf. • i.,'- . - v ,. .. 

Example 35- process 1 • . - t . 

Prepmtton of benzyl cfs-L-3-pivaloytoxymethyl'5*nriethyl-2<w^^ . ;j . . . . \:. . • 

^ {dim] : In a manner simaar to that described in the nrtcrthod of Example 34-1;^^^^^ 
boxylic acid benzyl ester (706 mg. 3 mmoO was pivaloyloxymethylatied with pivalfcaci^ . 
IS in the presence of potassium tert-buloxide (377 nng. 3 mmol) in tetrahydrofurah (12 ml) to give 893 mg of the confound 
(21) as colorless needle crystal. . 

Example 35- process 2 

20 Preparation of benzyl ds-L-3-pivaloylQKymethyl-5-methyl-2H)xo-oxazolicfine-4*carbox^ acid (22) 

(0071 ] In a manner similar to that descrbed in the method of Example 34-2, the compound (21) (892 mg; 2:55 mmbi) . 
was de-benzylesterif icated by hydrogenating in the presence of 5 % Pd/C (250 mg) in aqueous methanol to f^ve 642 
mg of the compound (22) as colorless needle crystal. . . .. : . 

. Example 36r process 1 

Preparation of cis-L-5-methyl-N-(4-nwrpholinylcartx>nylmelhyt)-2K)xo-oxazolidine-4-ca benzyl efeter (23) 

30 [0072] In a manner similar to that doscrtoed in the method of Example 34-1 , to a solution of cis-L-5-methyl-2-oxb- > 
oxa2olkline-4-carboxylic add benzyl ester (706 mg, 3 mmol) in THF (14 ml) was added potassium tert-buto)dde (337 
mg; 3 mmol) at - 53 "^C in nitrogen atmosphere and the resulting mixture was stin-ed for 20 min. at the sarne tempera- 
ture. To the reaction mixture was added a solution of N-lodoacetylmorphollne (1.15 g. 4.51 mmol)lnTHF(1 ml)andthe 
resulting mixture was stirred for 4h at- 53 *C to -15 ^-a The reaction mixture Was partitioned between ^thy! ai:e6ite arid ' 

35 cooled sodium thiosuffate aq. The organic layer was washed with water, dried over maignesium sulfate, and concen- 
trated in vacuo. The residue was subjected to Lobar® column (Merck Inc.) and the fractions eluting with toluene : ace- 
tone « 5:1 were collected tp yield the compound (23) (873 mg) as crystal. 

Example 36- process 2 

Preparation of cis-L-5-methyt-N-(4-morpholinylcarbonylmethyl)-2-oxo-oxazdlidine-4-cartx}xylic acid (24) :^ > - 

10073] In a manner similar to that desaibed in the method of Example 34-2, the compound (23) (846 mg. 2.33 mmd)-' • 
was de-benzylesterificated by hydrogenating in the presence of 5 % Pd/C (250 mg) in aqueousf methanol to^gi^ 740 
45 mg of the compound (24) as colorless needle crystal. ^- ;-. « . - = i 

Example 37- process 1 

• Preparation of ds-L-5Hrne(hyl-N-(4-morpholin6cartK)nyl)-2KMOHixazolidin^ acid benzylester (25) " 

' [0074] In B manner siiinilar to that described in the method of Example 34-f ; cis-L-5-methyl-2-oxo-oxazolidine-4-car- 
, ' bcscylic add t>enzyl ester. (470 mg, 2 mmol) was reacted with 4-morpholine^aibbnylchloride (0.3#itiI{ 3 mmol) in the ' 
: presence of potassium tert^xjtoxide (224 mg. 2 mmol) in THF to give 630 mg of t^ ^. v . . 

ss 
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Exarnple 37- process 2 

Preparation of cis-L-5-methyl-N-(4HTK)rpholinocarbonyl)-2-oxo-OMazoli^ v 

.[0075] r(n a rnanner similar to that described in the method of Example 34-2, the compound'(25) (1 .08 g, 3:10 mmoQ- 
.^wasideTbenzylesterificated by hydrogenating inthe presenceof 5%;Pd/C (200 methanol to- give JOe^ 

*.mg of the compound (26). - i • ■ v: 

Example 38- process 1 v*'* 

Preparation of cis-L-5-methyl-N-(4K»xo-butyt)r^-oo(0-oxi^ * * > ' v w -x^. 



'■'{ [0076J In a manner, similar to that deeaibed- in the method of Example 34^1 ; bis-L-S-methyl-a-oxo^oxazolidihe^^r- 
. boxylic add benzyl ester (3 g, 12.9 mmol) was reacted with 1-iodo-2-butarione (3.83 g/ 19.3.iTimol) in the presence of 
rsv ripptassiumtert-birtoxide (1.45 g. 12.9 nrin^ '.v 

Exarrple 38- process 2 

Preparation of cis-L-5-methyl-N-(2-oxo-butyl)-2'Oxb>oxazolidine-4<arboxylic acid (28) • : - v- :•. ^ » 

20 

[0077] In a manner similar to that described in the method of Example 34-2. the compound (27) (1.67 g, 5.47 mmol) 
-was de-benzytesterificated by hydrogenating- in the presence of 5 % Pd/C (480 tng) in aqueous methanol to-give 0:65 ^ 
g of the compound (28). The above results were shown in Tables 14 and 15. ' " " ' 

• ■ • ' - . ■ • ". . 

25 



30 



35 . 



4S . 



50 
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Table 14 



10 





Exa- 


Com- 












mple 
No.,. 


dNo. 






lech . 


: . ,v. :.NMR. ; . 


•■'IS. 
20 


34-1 


19 


COOEt 


Bzl 


-63. 1** 
(c=1.015. 
CHCb. 
23-C) 


(CDCh): 7.37 (5H; bs). 6.29 
UM, d, J-12 Hz), 6.22 (IH, 
J=12 Hz), 4.79 (2H, m). 4.26 
and 4.25 (2H, q. j=7.2 Hz), im 
(3H. d, J=6 Hz), 1.26 (3H; t, 
J=7.2 Hz). 


25 


34-2 


20 


COOEt 


H 




(IDMSO-de): 4.93 (IH, m), 4.76 
(IH; d, J=8.4 Hz). 4.21 (2H,.m), 
1,30 (3H, d, J=6.3 HzX 1.22 
(3H; t J=7.2 Hz). 


30 


35-1 


21 


CH20C(0)-CMe3 




-4L1** 
(c=1.003, 
CHCla, 
22-C) 


(CDCh): 7.38 (5H, s). 5.43 (IH, 
d, J=11.2 HzX 5.30 (IH, d, J=12 
Hz). 6,24 (IH. d, J=11.2 .Hz). 
5.20 (IH. d, J=12 Hz), 4.79 (IH, 
m), .4.58 (IH. d. J=8.8 Hz), 1.23 
(3H. d. J=6.4 HzX 1,20 (9H. sV 


as . 


36.2 


22 


CH20C(0)-CMe3 


H 


-32.0" 
(c=rl.007, 
MeOH, 
22'C) 


(DMSO-ds): 6.31 (IH. d,J=ll 
Hz), 5.17 (IH, d. J=ll HzX 4.89 
(IH, dq, J=8.6, 6.8 Hz), 4.48 
(IH, d, J=8.6 Hz), 1.26 (3H, d, 
J=6.8Hz). 1 14 (9H, s). 


40 


36-1 


23 


O ^ — ^ 


Bzl 


-112.1" 
(c=1.009, 
MeOH. 
25-C) 


(CDCIa): 7.38 (5H, s), 5,29 (IH, 
d, J=12 HzX 5.15 (IH, d, J=12 
HzX 4.90 (2H. m), 4.55 (IH. d). 

3,74 (lH,d) 3.3-3.7 (SH.mX 
1.26 (3H. m) 



60 



ss 
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Table 15 



10 




COOR' 



IS 



20 



30. 



35 



40 



45 



Exa- 
mple. 
No.' 


Com- 
pouji* 
dNo. 




R' 




: . NMR 


36:2 




9 ^ 

HaC-C-N O 


. Bzl / 




.(CDCI3): 6.01 (IH. dq. J=6.4, 
9.0 Hz), 4.62 (IH, d. . J=9 Hz). 
4.46. (iH. d, J=17,2 Hz), 3.95 
(IH/d, J=17.2 Hz). 3.4-3.8 (8H, 
in;, l.oy (otl, 0, J— D.4 rlzj 


37-1 


25 


9 r--\ 


' .Bzl 


.-68.4* 
(c=1.012, 
CHCI3. 
25-C).. 


(CDCI3)? 7.37 (SH, s). 6:30 (IH. 
d, J=11.6 Hz). 5.15 (IH; d. 
J=11.6 Hz), 5.00. (IH, d. J=8.6 
Hz). 4.89 (IH, m), 3,8-3.4 (8H. 
m). 1.26 (3H. d, J=6.4Hz) 


■37-2 


26 


9 ^ 


U 


■-48.8" 
(c=0.510, 
MeOH. 
26'C) 


.(CD3OD): 4.99 (IH, m), 4.87 
(IH, d, J=6 Hz). 3.72 (4H, m).. 
3.64 (4H; ra). 1.38 (3H. d. J=6 
Hz) 


38-1; 


2t . 


9 


Bzl . 


-129.5* 
(c=1.018/ 
CHGb. 
26-C) 


(CDCh): 7.37 (5H. b), 6.20 (2H, 
dd. J=M.6 Hz). 4.91 (IH, m), 
4.73 (IH, d. J=9 Hz), 4.54 (IH. 
d, J=19.2 Hz); 3.79 (IH, d, 
J=19.2 Hz), 2.41 (2H, dq, J=2. 
7.4 Hz). 1.06 (3H, t. J=7.4 Hz) 


38-2 


28 


9 

H^C-C-Et 


H 


-U0.3*' 
(c=1.006; 
MeOH, 
26'C) 


(CDCI3): 4.98 (IH, m). 4.70 (IH, 
d. J=9 Hz). 4.52 (IH. d. J=18.8 
Hz), 3.91 (IH, d. J=18.8 Hz), 
2.47 (2H: q, J=7.4 Hz), 1.44 ' . 
(3H, 4. J=6.6 .Hz), 1.09 (3H. t. 
j=7.4 Hz) 



Example 34- process 3 • <t • . 

50 

Preparation of ciS'4--3-ethoxycarbonyl-5-rnethyl-2-oxo-oxa2didme-4-y^^^ 



[0078] To the compound (20) (236 mg, 1.08 mmol) was added oxalyl chlbnde (0.15 ml. 1.72 mmoQ and N. N^iimeth- 
ytformamide (2 drops) and the resulting mixture w&s stinred tor 2.5h. The reaction mixture was concentrated in vacuo • 
The residue was dissolved in tetrahydrofuran (3 ml) and to the solution was added a solution of 3-(4-thia2oIy()-L^anyl- 
L-prollneamide (6.688 mg. 1.2 mmoQ and triethylantine (0.61 ml. 4.35 mmol) in N. N-dimethyltormamide (9 ml) under 
ice-coohng with stirring. The reaction mixture was stirred overnighl at room temperature. After the perdpitation was fil- 
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tered off. the filtrate was concentrated in vacua Alter the residue was dissolved in water and the solution was subjected 
to gel filtration column chromatography (MCI Gel CHP-20P. 200 ml, methanol-water) to give the crude compound (248 
mg): The crude compound was sut^ected to sifica gel oNumn chromatography (ch^^ . . 

mg of the compound (1-34). 

5 The compoufid (1-35) to (1-39) were synthesized in a mamer similar to that described in the above method. The results 

were Shawn in Tables 16 and17. When the confounds 1-36. 38. and 39 were synthesized. DCC was used instead of ^ ^ ' • 
oxalyl chloride as an activating agent. , . » .X../. ' = ■ - 



10 



IS 




3d 



3S 



. 40 



45 



SO 



ss 
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Table 16 



Me 




Exa- 
mple 
No. 


Com- 
poun 
dNo. 


R3 


mp CO 


[a]D 


- • NMR ; 

' ■ ■ ■ • ■.••..<■ 


34-3 


1-34 


COOEt 


126-130 


-94.6° 
(c=0.511 
, H2O, 
23-C) 


(CD3OD): 8.97 and 8.96 (total 
IH, d, J=2;i Hz), 7.45 and 
7.38 (total IH, d. J=2.1 Hz), 
5.01 (IH, t. J=6.9 Hz), 4.84 
(IH. m), 4.78 (IH, d. J=8.4 
Hz), 4.41 (IH, dd, J=4.2, 8.7 
Hz), 4.20 (2H, q, J=7.2 Hz), 
3.88 (IH. m) 3 48 ClH 
3.40 (IH. dd, J=6.9, 14.7 Hz). 
3.20 (IH. dd, J=7.2, 14.7 Hz), 
2.19 (IH. m), 1.99 (3H. m), 
1.37 and 1.30 (total 3H, d, 
J=6.3 Hz), 1.25 and 1,20 (total 
3H. t, J=7.2 Hz). 


35.3 


1-36 


CH20C(0). 
CMea 


212-213 


-66.3*' 
(c=0.514 
, MeOU, 
22.5-C) 


(CD3OD): 8.97 and 8.94 (total 
IH. d. J=2;i Hz). 7.48 and 
7.40 (total IH. d. J=2.1 Hz), 
5.33 and 5.31 (total IH, d, 
J=ll.l Hz),?5.03 (IH. t, J=6.9 
Hz), 6.01 and . 4.96 (total IH, 
d, J=ll.l Hz). 4.84 (IH, m). 
4.58 and 4.64 (total IH, d, 
J=8:7 Hz). 4.41 and! 4.32 (IH, 
dd. J=3.9, 8.1 Hz). 3.89 (IH, 
m). 3.62 (IH, m), 3.41 (IH. dd. 
J=6.6, 14.7 Hz), 3.22 (total 
IH, dd, J=7.2. 14.7 Hz). 2.29 
(1H; m). 2.00 (3H, m). 1.30 
and 1.25 (total 3H, d, J=6.6 
Hz). 1.21 and 1.96 (total 9H. 
• - • .. ■ 
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Table 17 




Exa- 
mple 
No. 


Com- 

poun 
dNo, 


R3 


X 


Ia]D 


■ .'^/i^R;.'j ... 


36-3 


1-36 


9 /-A 

HgC-C-N^^ p 


CH2 


-79.r 

(c=1.064, 

U20. 

25*C) 


(CDsOD): 8.98 and 896 (total IH, d, 
J=2 Hz), 7.46 and 7.37 (total IH, d, 
J=2 Hz).4.9.6.1 (2H, m), 4.53 and 
4.52 <totallHv d, J=9.HzX 4.40 (IH, 
m), 4,36 (IH, d, jl7.2 Hz), 3.86 (IH. 
m). 3,86 (IH. d. J17.2 Hz), 3.3.3.7 
(lOH, m), 3.18(lri;. dd, d— 7.o, 14.4 
Hz), 1.8-2 3 (4H. m), 12.4 and 1.17 
(total 3H, d, J=6.4H2) 


37.3 


I>37 


9 

— C-N^ ^0 


CH2 


69,7" 
(c=0.505, 
MeOH, 
26'C) 


(CD3OD): 8.93 and 8,72 (total IH. d, 
J=1.8 Hz). 7.48 and 7^39 (total IH, 
d, J=l,8 Hz), 4.9-6.1 (3H, m). 4.42 
(IH, dd, J= 474. 8.4 Hz), 3.85 (IH. 
m), 3.70 (4H. m), 3.50 (4H, m). 1.8- 
2.3 (4H, ro) 1.28 (3H, d. J=5.8 Hz) 


- 38-3 


Ir38 


0 

HgC-C-Et 


CH2 


-80.4" 
(c=1.012. 
MeOH, 
26X) 


(CD3OD): 8,96 and 8.98 (total IH. d, 
J=2.1 Hz), 7.36 and 7.43 (total IH, 
d. J=2.1 Hz). 5.02 (IH, dd, J=6.6 
Hz). 4.92 (IH, m). 4.48 and 4.49 
(toal IH; d, J=4.4, 8.4 Hz), 4.40 (IH. 
dd. J=4.2. 8.4 Hz), 4.34 (IH, d, 
J=18.6 Hz), 3.76 (IH. d, J=18.6 Hz). 
3,85 (IH. m). 3.51 (IH. m). 3.38 (IH. 
dd, J=6.6, 14.9 Hz). 3.17 (IH. dd, 
J=6.6. 14.9 Hz), 2.48 (2H, m). 1.80- 
2.30 (4H. ih), 1,26 (3H. d, J=6.9 Hz). 
1.21 (3H. d, J=6.9 Hz); 1.06 (3H, t. 
J=7.8 Hz). 1.05 (3H, t, J=4.8 Hz) 


39-3 


1.39 


0 y y 

H-C-C-N 0 


s 


-103.9" 
(c= 1.004. 
H2O. 
25*C) 


(CDsOD): 8.97 (iH! d.J=2 Hz). 7.47 
and 7.42 (total IH, d; J=2 Hz). 4.8- 
6.2 (4H. m), 4.4-4.62 (4H. m). 
437(1H, d. J=17.2 Hz), 3.86 (IH, d, 
J 17.2 Hz), 3.67 (4H, m). 3.50 (4H, 
m), 3.1-3.4 (4H. m). 1.19 (3H, d. 
J=6.6 Hz) 
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Example 40 

Preparation of ds-L-3-moipholinomethyl-5-methyl-2<)xo-oxazoKdine-4-yl-carbonyf-3-(4^^ : . 

mide (MO) 

s 

[0079] To a ethanol (3.6 ml) solution of the compound (1-10) (237 mg, 0.6 mmol) was added morphbline (180 mg. 2.07 '■*^'-r: 
mmol) and 37 % formalin (0.22 ml) and the resulting mixture was stirred for 3h on ofl bath (60 'G). The reaction ntixture ' " 
was concentrated in vacua The residue was dissolved in a mixed solvents of chloroform and hrethanol and the eolutidn • ' 
was sut)|ected to alumina column chromatography (chlorofomn : methanol » 97:3).to igive the fractions containing the 

10 ' aimed compound (258 mg). The fractions were dissolved in methanol and a large amount of diethyl' ether was added to'- - 
the solution. The predpitatioh which appeared was filtered off to give 195 mg of the compound (1-40):. : . tsr : 

. . ' [0080] The compound (1-41) was synthesized In a manner similar to that described in the above method. The results - 
were shown in Table 18. 

.15 -Example 42 ... : • . ■ •."•»'■';•..- 

• Preparation of cis-L-3-{N-methylpiperaziriyl)methyi-5-met^^ 

prdineamide hydrochrolide (1-43) . 

so (0(»1] 

i) In a manner similar to that described in the method of Example 40. the compound (IM 0) (395 mg^^^ 

treated with N-methy^pwpera2ine (0.2 ml, 2.34 mmol) and 37 % formalin (0.24 mQ in ethanol (10 ml) to form Mahnich 
base, giving 350 mgofthe compound (M2) which was free base of the compound (K43);-: i 
05^ . The detailed date was shown in Table 18. 

ii) After the compound (1-42) (120 mg, 0.244 mmoO was dissolved in methanol (1 ml), to tht^ 

solution 4N hydrogen chloride in ethyl acetate (OJ 5 ml). Subsequertly. to the mi^^^ r . 

• . . the precipitation which appeared was fihered off to give 138 nig p 

30 (a]o«-82*»(c=0.51, H20. 23«C) 

IR(KBr)cm-^ : 3412. 1764. 1677. 1647; 1544, 1446, 1342, 1298. 1221. ' — • • . 

' ^> Elemental analysis (C22H32N6O5SI.8Hap.3Et2OI.2H2O) . ' . . 

• 36 ' ...... - . 



Calcd. : 


C.46.28: 


H.6.56; 


N.13.96; 


a. 10.60; 


S,5.33. 


Found : 


C.46.08;. 


H,6.38,- 


N. 14.27; 


Q, 10.88; 


S,5.37. 
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Table 18 




Exa- 
mple 
No. 


Com- 

poun 

dNo. 


R3 




NMR 


: 40, 




HaC-N^O 


-er 

(c=0.503. 

H20. 

23.5'C) 


(CD3OD): 8.98 and 8.96 (total IH, d, 
J=1.8 Hz). 7.43 and 7,36 (total IH, d, 
J=1.8 Hz), 5.08 (IH. dd, J=6.o; 7.8 
Hz), 4.84 (IH, m), 4.46 (IH. d, J=8.4 
Hz). 4.42 (IH, dd, J=3.9. 8.4 Hz). 4.07 
(IH, d, J=12.6 Hz), 3.91 (IH. m). 3.63 
(5H, m), 3.66 (IH, d. J=12.6 Hz);3.4i 
(IH, dd. J=6.0, 14.4 Hz). 3.19 (IH, 
dd. J=7.8, 14.4 Hz). 2.47 (4H. m). 
2.21 (IH, m), 2.01 (2H, m). ,1.30 and 
1.24 (total 3H. d, J=6.9 Hz). 


41 


1-41 




-69.1" 
(c=0.966. 
H2O. 
23.5-C) 


(CD3OD): 8.98 and 8.96 (total IH. d, 
u-^£, ncj, f ,Ho aua /.od \,iA/xai in, u, 
J=2 Hz). 5.07 (iH. dd. J=6.4, 8.2 Hz), 
4.80 (IH. m). 4.44 (IH. d, J=8.6 Hz), 
4.41 (IH. dd. J=48.2 Hz). 4.11 and 
4.10 (total IH. d, J=13 Hz), 3.90 (IH, 
m). 3.56 (5H. d. J=13 Hz). 3.61 (iH! 
m), 3.40 (IH. dd, J=6.4. 14.4 Hz); 
2.3-2.6 (8H. m), 2.27 and 2.15. (total 
3H, s), 2.20 (IH, m), 2.01 (2H. m). 
1.29 and 1.24 (total 3H:d. J=6.2 Hz) 


42 


1-42 




-62.3" 

(c=0.514 
, H2O, 
23.5*0 


(DMSO-ds): 9.06 and 9.02 (total IH. 
d. J=2 Hz). 8.81 and 8.59 (total IH. d, 
J=8 Hz). 7.43 (IH. d. J=2 Hz). 7.34 
(IH, br. b), 7.16 and 6.90 (IH, br.s). 
4.96 (IH. m). 4.74 (IH. m). 4.50 and 
4.37 (total IH, d. J=8.2 Hz), 4.22 (IH, 
m). 3.95 (IH. d. J=12.8 Hz). 3.72 (iH, 
m). 3.60 (IH. m). 3.26 (IH, d, J=12.8 
Hz). 3.20 (IH. dd, J=5.14 Hz). 3.04 
(IH. dd, J=9.8, 14 Hz), 2.31 (4H. m). 
1.6-2,1 (4H. m), 1.40 (6H, m). 1.16 
and 1.09 (total 3H. d. J=6.4 Hz). 
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Exarnple 44 and 45 - process 1 

• Preparation ol ds-L-5-methyt-2-oxo-Gxazoltdine-4-yiK:ar^ 

[0082]\ A solution of ds-L-5-methyl*2-QKO-Qxazoltdine'4-catt^ 
: (30 rtil) was added N-hydroxysucdnlmkle (650 mg. 8.25 nw^ 
3s^ was Stirred for 3h at room temperature. After the precipitation which appeared was filtered d«. to the filtrate was added ' 
;3-(4-1hiuolyO-L-alanine trifluoroacetate (4.64 g. 7.5 mmol) and triethylamine. (5.23 ml. 37.5 mmol). The reaction mix-. 
' tiire waisi stirred for 16h at room temperature. The reaction mixture was concentrated in vacuo. The residue was sub- 
jected to gel filtration column chromatography (MCI GEL CHP-20R 200 ml; aq. MeOH) and to silica-gel column > 
chromatography (chloroform : methanol « 10:1) to give 890 mg (39.7 %) of the compound (29). 
■ 40 ■ ' ' .-M 

.NMRCCDgOD): 9.02 (1H. d. J=1.8 Hz), 8.46 (1H, d, J=7.8 Hz). 7.74 (1H. s). 7:38 (iK d. J=1.8 Hz), 4.77 (IN. dp. - 
: J=8-7;6.6H2).4.66(1H.m).4.21 (lH.dJ=B.7Hz).3.24(1H.dd.J=5.1, IS Hz)..^^ 

(3H.d. J=6.6Hz). , 

Elemental analysis (CiiHi3NaO5S0.2H2O) • . ^ 



Calcd. : 


C,43.62: 


H,4.46; 


N.13.87: 


S. 10.59. 


Found : 


C.43.66; 


HA45; 


N.13.73; 


S. 10.39. 



' Example 44 and 45 • process 2 



Preparation of cis-L'5-methyl-2-oxo-oxazolidine-4-ylK»rboriyl-3-(4-thiazolyl)-L-alanyl-Li>rolineami^ (HO) " * 

[0083] To a solution of the conpound (29) (150 mg, 0.5 mmol) and N-hydroxysuccinimide (63 mg, 0.55 mmol) in N. 
N-dimethytformamide (5 ml) was added DCC (114 mg, 0.55 mmoQ under ice-cooling and the resulting mixture was 
stin-ed for 60 mia Subsequently, to the mixture was added L-protineamide (63 mg. 0.55 mmol) and the resulting mixture 
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was stirred for additional 1 6h at room temperature. After ttie predprtation which appeared was filtered off, the filtrate 
was concentrated in vacuo. The residue was dissolved in water and was subjected to gel f iHiation colinnn chromatog- 
raphy (MCL GEL CHP-20P. 200 ml. aq. MeOH) to give 164 mg (82.8 %) of the same compowid which are synthesized 
in Example 10-3. , . r 

Example 44 and 45 - process 3 ..v. / ,* , . y 



Preparation of cis-L-3-acetoxymethyl-5-methyl-2<}xo-oxazolidine-4-yl-cart»nyl-3^4-thia2oW^^ 
thyl)-L-prolineamide (1-44) and cis-L-3-acetQxyme1hyl-5-nriethyl-2-oxo^xazoliefine-4-ylrcartK)nyt-3-( 
: 1Q\ fiyl-LiDrolineamide (1-45) . ■; ^jj? - *.r 

(O064] A solution of the compound (MO) (198 mg. 0.5 mmd) in ethanol (1 ml) was added 0.1ml of the solution of 
triethylamine (0.5 mQ in ethanol (10 mQ and 37 % formalin (0.13 ml. 1.6 mmol)«nd the reisulting mixture was heated at 
reflux on oil bath (105 *C) for 2h. The reaction mixture was concentrated In vacuo. After the residue wwas dissolved in 
IS pyridine (9 ml), to the mixture was added acetic anhydride (0.9 ml) and was stood for 1 h at room tenperature. After tol- 
uene was added to the reaction mixture, the resulting mixture was concentrated in vacuo. The residue was subjected 
to sflicia gel column chromatography (chloroform : methanol « 19:1) to give 143 mg of the compound (1-44) and 71 mg 
of the connpound (1-45). — 

20 Example 46 

Preparation of cis-L-3-acetyl-5-methyt-2-oxo-axazofidine-4-yl-carbonyl-3-(4-thiazolyl)L-alah^ (1-46) 

[0085] After the compound (1-10) (125 mg, 0.316 mmol) was dissolved in pyridine (5 ml), to the mixture was added . 
2S acetic anhydride (0.6 ml) and the resulting mixture was stood for 16 h at room temperature. Additionally, to the mixture 
was added acetic anhydride (0.6 ml) and the resulting mixture was stood fbr2 days at room temperature. After toluene 
was added to the reaction mixture, the mixture was concentrated in vacuo. The residue was subjected to silica gel col- 
umn chromatography (chloroform : methanol 19:1) to give 94 mg of the compound (1-46).^ 

30 Example 47 

Preparation of cts-L-3-acetoxy-5HTiethyl-2-pxO'Oxazolidine-4-yl-catt30nyl-3-(4-thia2olyl)^ 
boxyamide (1-47) 

.3s : [0(W6] ^ In a manner similar to that described in the method of Example 44 and 45 - drafter the conpound (1-1 1) (210- 
. mg. 0.5 mmol) was hydnwymethylated by treating wjtii 37 % formaUn (0.13 ml) and triethylamine (0.05 ml), the resulting 
^compound was acetylated by treating with acetic anhydride - pyridine to give 1 40 mg of the compound (1-47). 
The at)Ove results were shown in Table 19. . -r ^ - . ' - ' ..v:^ : 

^ ' ■ -'. 
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■•i ... IS •>,.. 


■'Exa> ' 
mple 
•No: V; 


Com- 
pound 
No. ' 


R3 




X 




20 


44.3 


1-44 


CII2OAC 


CH2OAC 


CH2 


(CDCb): 9.02 and 8.97>(total IH. d, J=2.1 
Hz) ,7.47 and 7.36 (IH. d, J=2.1 Hz). 5.31 (IH, 
d, J=11.4 Hz) 5.24 (IH, d. J=10.2 Hz), 5.2C 
(IH. d, J=10.2 Hz), 5.01 (iH, d. J=11.4 Hz). 
5.00 (IH, t, J=6.9 Hz). 4.80 (IH. m). 4.57 and 
4.55 (tx)tal IH. d. J=8.4 Hz). 4,31 (IH. dd. 
j=4.2, 8.4 Hz). 3.86 (la m). 3,42 (IH, m), 
3:35 (IH, m), 3.20 (IH. dd,. J=6.9. 14.7 Hz). 
1.8-2,3 (4H, m). 2.05 (3H, s), 2.04 (3H. s). 1.28 
and 1 .24 (total 3H. d. J=6.6 Hz). 


30 


46-3 


1-45 


CHsOAc 


H 


CH2 


(CD3OD): 8:A7 and 8.94 (IH. d, J=1.8 Hz), 
7.47 and' 7.^39 (total IH." d; J=1.8 Hz). 5.31 
amd 5.29 (total IH. d. J=11.2 Hz). 5.04 (IH, t 
J=6.9 Hz), 5.01 and 4.98 (total IH. d, J=n.l 
Hz), 4.80 (IH, m). 4.59 and 4.56 (IH. d. J=a7 
Hz). 4.41 and 4.30 (IH, dd, J=3.9, 8.4 Hz), 
3.87 (IH. m), 3.60 (IH. ni), 3.40 (IH, dd. 
J=.14.1, 6.6 Hz), 3.22 (IH, dd. J=6.9. 14.1 Hz), 
1.7-2.3 (4H, m). 2.05 (3H. ,6). 1,30 and 1.24 
(total 3H, d. J.=6.6 Hz). . 


40 


46 


1-46 


Ac 


H 


CH2 


(CD3OD): 8.94 and 8.93 (total IH. d, J=l.€ 
Hz). 7.47. and 7.38 (total IH. d. J=1.8 Hz), 
4.97 (IH. t. J6.9 Hz). 4.8-4.9 (2H. m). 4.41 and 
4.25 (total IH. dd. J=3.9. 8.7 Hz), 3.85 (IH, 
m). 3.44 (IH. m). 3.39 (IH, dd. J=7.2, 16 Hz), 
3.23 (IR dd, J=6,9. 15 hz), 2.46 (3H. s). 1.8- 
2.3 (4H. m). 1.2-1.4 (3H. m). 


45 

SO 


47 


1-47 


CH2OAC 


H 


S 


(CDaOD): 8.94 and 8.99 (total IH. d, J=2.1 
Hz). 7.42 and 7.48 (total IH. d. J=2.1 Hz), 
5.32 (IH. d, J=11.4 Hz), 5.13 (IH, t J=6.9 
Hz). 5.09 (IH, d. J=8.7 Hz). 5.03 (IH. d. 
J=ll.4 Hz). 4.70.4.90 (2H. m). 4.57 (IH. d 
J=8.7 Hz). 4.48 (IH, d. J=8.7 Hz). 3.43 (IH 
dd, J=6.9. 14.4 Hz), 3.10-3.40 (3H. m). 2.05 
(3H. s). 1.25 and 1.32 (total 3H. d. J=?6.6 Hz) 
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20 

Example 48 - process 1 

Prepamtion of N-(tert-*)utyl^^ 

' 55 . [0087] A solution of N-(tert-butytoxycartx>nyl)-3-(4-thlM^^ (2.72 g. 10 mmoO. L-proline benzyl ester 

hydrocNoric acid (2.42 g, 10 mmol). and HOBT (135 mg. 1 mmol) in tetrahydrofuran (60 ml) was added triethylamine 
(1.4m!,10nimb!)andDCC(2.43g,1l.8mmol)andtheresultingmixturewassti^ , 
the predpitation which appeared was fiHered off/ the filtrate y«s 
jeded to siKca gel coloinn chromatography with Lobar® bolu^ 
30 of the compound (30). ' ... ' = 

Exarnple 48 - process 2 ' . . - 

Preparation of 3-(4-thia2olyO-L-alanyl4--proiine berizyl ester hydr^^ 

[0088] To a sqlutiori of the compound (30) (3 g. 6.528 mmoD in ethyl acetate (10 ml) was added a solution of 4N hydro* ^; . 

, ; gen chloride in ethyl acetate (33 m!) under ice-cdoling and the resulting mixture was stirred for 3h. To the>eaction mix- 
ture was added diethyl ether and the predpitation which appeared was filtered off to V. 
compound was used in the next reaction without purification. m-,. = 

,40 The compounds (31) and (33) are synthesized in a nfianner dnmlar to that described in t^^ , . : . 

, were shown in Table 20. 
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Table 20 



Exa- 
mple . 
No. 


Conj- 
pouh 
dNo. 


R9 


RIO 


salt 




;-::NMR." 


48-1 


30 


BOG 


Bzl 




-55.6** 
(c=1.03. 
MeOH, 
23-C) 


(CDCIa): 8.76 and 8.72 (total. 
IH, d. .J=1.8 Hz). 7.35 (5H, m. 
Ph), 7.10 and 7.08 (total IH, d, 
J=1.8Hz), 5.39 (1H. d. J=9 Hz). 
5.19 (IH, d. J=12.4 Hz), 5.27' 
(IH. d, J=12.3 Hz). 4.81 (IH. 
m). 4.58 (IH. dd. J=3.9. 8.4 Hz). 
3.73 and 3.51 .(total 2H, m). 
3.26 (IH. dd, J=5.7 Hz, 14.1, 
Hz). 3.02 (1H; dd. J=7,5, 14.1 
Hz), 2,19 (IH, m), 1.97 (3H. m). 
1.37 (9H. s). 


48-2 


32 


H 


Bzl 


HCi 




(GDaOD): 9;41 (IH, d, J=1.8 
Hz), 7;68 (IH, d, J=1.8 Hz),; 
5.17 (IH, s). 4.60 (2H, m), 3.75 
(IH. m), 3.45 (3H. m), 2.30 (IH, 
m), 2.00 (3H. m). 


. 4St1 : 

'« • . f -* .' •" 


31 


BOG 


iso-Pr 




-408" 
(c=r.Ol 
6. ' 
CHQb. 
26-C) 


(CDCh): 8.77 (IH, d, J=2 Hz).! 
7.19 (IH, s). 5.40 (IH, d, J=8.6. 
Hz). 5.03 (IH. q, J=6.2 Hz).' 
4.83 (IH, m). 4.48 (IH, m), 3.73 
(IH, m), 3.59 (IH. m), 3.32. (IH. : 
dd. J=5.2 Hz, 14.4 Hz), 3.04 
(iH.'ddV J=7.ft- 14.4 Hz), 2.20^ 
(IH, m), 1.97 (3H, m), 1 36 (9H, 
s), 1.26 (3H, d; J=6.4 Hz). 1.22 
(3H, d. J=6.4 Hz). 


49-2 


33 


H 


iso-Pr 


HCl 







so Example 48 - process 3 . . v 

Preparation of cis-L-S-methyl-2-oxo-oxa2didine-4-yl^art)onyl-3-(4-thiazolyl)-L-alanyl-Li)roli benzyl ester (1-48) 

[00B9J A solution of cis-L-5-methyl-2-oxoKwa2oline-4-cartx)xylicackJ (316^^^ - . > 

55 (249 mg, 2.1 7 mmol) in N. NKJimethyHormamide (5 mQ was added DCC (448 mg. 2.17 mmoQ and the resuHirig mixture 
was stirred for 4h at room teirperature. After the precipttation which appeared «vas filtered'off, to the filtrate was added 
865 mg (2.17 mnnol) of the conpound (32) and triethylamine (1.21 ml, a7 mmol). The reaction mixture was stirred for 
1 6h at room temperature After the precipitation which appeared was filtered off. the filtrate was concentrated in vacua 
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The residue was subjected to gel filtration column chronfiatography (MCL GEL CHP-2QP. 200 ml, aq. MeOH) and to sil- 
ica gel column chromatography to give 496 mg of the compound (MS). 

[0090] The compound (1-49} was synthesized in a manner similar to that descrit)ed in the above method. The results 
were shown in Table 21 . 

s - 

Example 60 = ■ y 

Preparation of ciS'L-5-methyl-2-oxo-oxazolidine-4^yl<arbonyl-3-(4-thiazolyl)^L-^^ • . .. 

10 [0091] A solution of the conpound (1-48} (1.99 g. 4.69 mmoQ in 50 % aqueous nielhanbl was:added lithium hydroxide 
(^ nig,.20;45 mmoQ and the resulting mixture was stin-ed for 35 min. at room temperature* After ihe reaction mixture ■ 
was neutralized by adding IN hydrochloric acid (20.4 ml), the resulting mixture was concentriated in vacuo to about half 
^ volume. The aqueous solution was washed with ethyl acetate twice. The aqueous layer was subjected to gel filtration ' 
column chromatography (MCI GEL CHP-20P. 200 ml, aq. MeOH) to give 1.29 gof the compound (1-50).. The result was 

;j5 shown in Table 2.1. . . :V ,r. . 
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Table 21 




Exa- 
mple 
No. 


Com- 

poun 

dNo. 






lR(cinO 


• :NMR . K 


483 


1-48 


Bzl 


(c=0.508, 

MeOH. 

26-C) 




(CDaOD): 8.93 (IH. d. J=2 Hz), 

7 35 ^SH m P\%\ 7 riH A T— 9 
■ •fw 111, Aujf t ,xy\j yin, Uf u~-^ 

Hz), 5.15 (12H, s), 5.11 (IH, m), 
4,90 (IH. m).. 4.49 (IH, m). 4.31 
(IH. d, J=8.6 Hz). 3.90 (iH/m), 
3.60 (IH. m). 3.17 (2H. m). 2.25 
(IH. m). 1.97 (3H. m). 1.17 (3H, 
d. J=6.6Hz). 


493 


1-49 


iso-Pr 


-63.7" 
(c=0.501. 
MeOH. 
25*C) 




(CD3OD):. 8.99 (IH. d, J=2 Hz), 
7,44 <1H, d. J=2 Hz). 5.00 (3H. 
m). 4.40 (IH, m), 4.34 (IH. d, 
J=8.6 Hz). 3.93 (IH; m), 3.6G 
(IH. m). 2.30 (IH. in). 2.00 (3H. 
m). 1,28 (6H. t, J=6.2 Hz). 1.20 
(3H, d. J=6.6 Hz). 


50 


|.50 


H 


-62.6" 
(c=l 01, 
H2O; 
23-C) 


(KBr) 

3398,3299; 

1749,1636, 

1523.1450. 

1230. 


(CDaOD): 8.95 (IH. d, J=2.1 Hz), 
7.40 and 7.33 (total IH. d, J=2.1 
Hz). 5.09 (IH. dd. J=5.4. 8^4 Hz). 
4.90 (IH. m), 4.42 (IH. dd. J=3.6. 
ai Hz). 4.37 and 4.32.(total IH, 
d. J=8.7 Hz), 3.91 (IH. m), 3.61 
(IH, m). 3.30(1H, m), 3.17 (IH. 
dd. J=8.4. 14.7 Hz), 2.25 (IH, m). 
2.01 and 1.83 (total 3H. m), 1.25 
and 1.18 (toUl 3H. d. J^.9 Hz). 
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30 



Example 51 - process 1 v . 

^Preparation of 4-(N4>enzyloKycartM 

. 10092] A solution of N-benzyloxycarbonyl-LiDroline (5 g. 20.06 mmol). morpholine (1:92 ml. 20,06 mmoO. arid 
hydroxysucdnimide (2.31 g. 20.06 mmol) in N, N-dimethyKormamide (100 mO was added DCC (4.14 g, 20.06 mrriol) • - • 
• ■40 ' and the resuHIng mixture was stined for 4h at room temperature. After the pi^ >:v , - . 

• concentrated in vacuo. The residue was dissolved in ethyl acetate and the resulting prek4)itatlon was filtered off. After ' . 
the filtrate was washed with dilute hydrochloric acid, saturatecf sb^^ 

layer was dried. over magnesium sulfate and coricentrated in vacuo. The residu&was crystallized from the mixed sol- 
vdnts-of ethyl acetate - hexane to give the compound (34) (4.44 0, 69.5 %]. " : ^ 

'mp:142-143'C 

Ia]D«-18.0Mc-1. CHCI3. 23«C) ' 
IR(CHa3)cnfVl: 1700. 1660. 1420. / w r 

NMR(CDCl3): 7.35 (5H, m). 5. 12 (2K m). 4.59 and 4.70 (total 1 K dd, J=3.6. a4 Hz), 3.20-3.90 (1^^^ 
so (4H, m), . . 

Elemental analysis (C17H22N2O4) 



Calcd. : 


C.64.13; 


H.6.96; 


N.8.80. 


Found : 


C.53.99; 


K6.94: 


N.8.81, 
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Example 51 * process 2 

Preparation of 4-Li)rolyl-morpholinep-toluensuHbna^^ ; - . c > » 

lOfBZ] A solution of the compound (35) (3.6 g. 1 1 .31 mmol) in methanol (50-mI) - water (10 ml) was hydrogehated ^ 
iJ6ing 5%Pd/C(1,6 g) and p-toluenesuifonic add (2.15 g. 11.31 mmol) for 3h. at room terrpeialure.. The catalyst 
filtered off and the fOtrate was concentrated in vacuo to obtain the conpound (35) (4;31* g, :i00 %): ^- - : . . ♦ • 

mp: 130- 13rC 

NMR(CD30D) : 7.70 (2H. m). 7.24 (2H, m). 4.65 (1H, dd. J«6.2, 8.4 Hz). 3.20^.80 (1 OH. m)M. 80-2.60 (4H m) 
2.37 (3H,S). . V • 
.Elemental analysis (C16H24N2OSS) , : 



2S 



CalGd. : 


C.53.92: 


K6.79; 


N.7.86: 


S,9.00. 


Pound : 


C.53.91: 


H6.73; 


N.7.97; 


S.8.99. 



20 Example 51 - process 3 

Preparation of 4-[N-lN-(tert-butoxycarl3onyl)-3-(4-theiazolyl)-L-alanyf)-L-^^^^ 

. [0094] In a manner similar to that described in the method of synthesis of the cpmpound (34). the compound (35) (2.7 
g. 7.57 mmol) was condensed with N-(tert-butoxycarbonyl)-3-(4-thia2olyO-L-alahine (2.03 g. 7.57 mmol) In the pres- 
ence of HOBT (200 mg. 1 .498 mmol). triethytamine (2. 1 ml. 1 4.98 mmol). and DCC (1 :55 g, 7.49 mmoO in N. N-dtmeth-. 
yWormamide. The product was subjected to silica gel column chromatograpty (chlorofonn : methanol = 50:1) to give the 
confound (36) (2.23 g. 67.1%). 

30 (aJo = -23. 1 (c=0.91 . CHCI3. 25°C) • ^ . - , . 

IR(CHCl3)cm ^ 3433. 1707. 1644. 1501. 1441. 1232. 1167. 1115. . : . . 

... NMR(CDCl3) 8.76 (1H. d. J=2 Hz). 7,21 (1H. d. J-2 Hz). 5.46 (IH. d J-O Hz). 4.83 (2H. m). 3.40-4.00 flOH m) 
3.35(lH.dd.J=5. 14.6 Hz). 3.08 (IK dd.J=7.8, 14,6 Hz). 1.70-2.30 (4H.m), 1.37 (9H.S);: 
Elemental analysis {C20H30N4O5S O.5H2O) . . 

35 



4S 



Calcd. : 


C.53 67: 


H.6.98; 


N.12.52: 


S,7.16: 


Pound : 


C,53.71; 


H.7P7;, 


N.12.34; 


S,7.17.. 
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. Example 51.,- process 4. - ... .-i.-^.r / -..rv. / 

Preparation of 4^Nr{3-(4-thiazolyl)-L-alanyl)-L-prolyO^K)lphorme hydr (37) • : _ • • - . * * 

10095] To a solution of the compound (36) (1.5 g. 3.42 mmol) in ethyl acetate (17 ml) was added a solution of AN 
hydrochloric acid in ethyl acetate (1 7 ml) under ice-cooling and the resulting mixture was stirred for 3h at the same tem- 
perature wHh stirring. The prectpHation which appeared was filtered off and washed with ethyl acetate to aive the com- 
pound (37) (1.33 g. 94.4%). , ' . .. 

Md = -39.1" (c=1. MeOH. 25'C) 

IR(CHCl3)cm-^ :3429. 1741. 1654. 1610. 1465. 1370. 1238. 1111. ; .4 . - :. , 

NMR(CD30D) 9.86 (1 H. d. J»2 Hz). 8.06 (IH. d. J-2 Hz), 4.98 (IH. dd. J=6.0. 8^4 Hz) 4 76 (IH t J=5 4 Hz) 
3.4O-4.00 (12H, m). 1 .80-2,40 (4H, m). v * - 
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Example 51 - process 5 v. ^ . 

Preparation of 4^N^N<d6-L-5-memyl-2-oxo-oax2olidine-4-yl-cartx)nyl)-3-(4-thia2o^^ (I- 
51) 

(0096] In a manner similar to that described in the methcid of synthesis of the cornpound (34). cts^L-5-methyl-2^0' 
oxa2oridine-4-carboxylic acid (300 hig. 2:07 mmol) was condensed with the compound (37) (850 mg. 2,07 rnmon in the 
presence of N-hydroxysucdnimide (240 mg. 2.07 mmoD, DCC (470 mg. 2.28 mmoD;=and Iriethylarnine (1:16 mi; ^8.28 
mmol) in N, N-dtmethytformamide to give 560 mg of the compound (1-51). The result was shown in Table 22- ^ 




NHR' 



.• '-f. .... 
Example 52 



Preparation of cis-L-5.methy|.2-oxo^axa2oltdine4-yl-carbonyl-3-^^ (|, 
52) 

30 [0097] In a manner similar to that described in the method of synthesis of the compound (34), the compound (1-50) 
(300 mg, 0.76 mmol) was condensed with tefrt-butylamine (1 10 mg. 1 .52 mmol) In the presence of N-hydroxy^fcdrtlm^'^ - 
ide (87 mg, 0.76 mmol) and DCC (170 mg. 0.84 mmd) in N, N-dlmethylfbnrnamlde to give 210 mg of the cohpound (I- 

[0098] In the manner to that described in the above method, the compound (1453) was synthestzed ■ ^ * : ' 
35 The above results were Shown in Table 22. j. ' : 
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Table 22 



Me 




Exa- 
mple 
No. 


Com- 
poun 
d No, 


R13 


lct]D 


NMR^ 


51-5 


1-61 




-55.9' 
(c=0.508, 
MeOH, 
26-C) 


(CD30D): 8.94 and 8.98 (total IH. 
d, J2 Hz). 7.32 and 7,42 (total IH, d. 
J=2 Hz). 5.09 (IH, dd, J=4.6, 9.4 
Hz), 4.70-6.00 (2H..01). 4.30 and 
4.33 (total IH, d, J=8.6 Hz), 3.50- . 
4.10 (lOH. m), 3.38 (IH, dd, 'j=4,6. 
15 Hz), 3.16 (IH, dd, J=9.4, 15 Hz), 
1.60-2.40 (4H, m). 1.17 and 1.21 
(total 3H. d, J=6.6 Hz). 


52 


1-62 . 


t-BuNH 


-63,7* 
(c=0.501, 
MeOH, 
25'C) 


(CDsOD): 8.95 and 8.97 (total IH. d, 
J=l:8 Hz), 7.57 and .7.71 (total IH, 
B); 7.34 and 7.42 (total lH, d, J=1.8 
Hz), 5.06 (IH. dd, J=5.4, S.l Hz), 
4.90 (IH. m), 4.34 (IH, t, J=8.7 Hz). . 
4,31 (IH. d; J=8.7 Hz). 3.60-3,91 
(2H. m). 3.37 (IH dd. J=5.4. 15.3 
Hz), 3.19 (IH, dd, J=8.1, 16.3 Hz), 
1.70-2.30 (4H. m). 1.33 (9H, s), 1.18 
and 1.25 (total 3H. d. J6.3Hz) 


53 


1-53 


n-PenNH 


•62.0' 
{c=1.01, 
HzO, 23-C) 


(CD3OD): 8.97 (IH. d. J=2.1 Hz). 
7.35 and 7.44 (total IH. d, J=2.1 
Hz). 5,00 (IH. t. J=6.9 Hz). 4.91 
(IH. m), 4.37 (IH. dd. J=4.^. 10.5 
Hz), 4.33 and 4.35 (total IH. d. J=9 - 
Hz), 3.87 (IH. m), 3.30-3.60 (6H, m). 
1.70-2 30 (4H. m), 1.51 (2H. m). 1.31 
(4H. m). 1.20 and 1.25 (total 3H, d, 
J=6.6 Hz). 0.90 (3H. t J=6.9 Hz). 
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Example 54 - process 1 

Preparation of N^tert^xjtQxycarbonylK-proline 5-^ 

, [0099] A solution of 4-hydroxymethyl-5-methyi-2-Q)(o-1,3^Jioxolene (651 mg. 5 mmpf) which was synthesized in 
accordance with the method described in Synthetic Commun., 22. 1277 (19i92). tert-butyloxycarbaiyl-L^proline (1.07 g, 
35 5 mmol), and 4<limethylaminopyridlne (61 mg, 0.5 mmol) in THF (20 nil) w^s added DCC (r 14 gi 5.5 mmdl) and the 
resulting mixture was stirred for 16h at room temperature. After the precipitation which appeared was filtered off. the 
filtrate was concentrated in vacuo. The residue was subjected to silica gel 
= 4:1) to give the compound (38} (1.33 9. 81^). "^ / ■ . - - 

.40 ' NMR(CDCl3):4.8-5,0(2Km);4.2-4.4(1H;m).3.3-3.6{2H.m).2.19and2:i7(t6^^^ 

m). 1.45-1:39 (9H.S). - . ; 

.;. Example 54 T process 2 

45 Preparat|onofLi)roline5-methy1-2K)xo-1.d-dioxolene-4-ylmethyi ester t^^^^ - - ^ ■■ 

161001 trif luoroacetic add (2.5 ml) was added to.the conpound (38) (360 mg, i.t rrimol) under ice-ixibijng and the . ■ 
resulting mixture was stood tor 45 min. To the reaction mixture was added toluene and the mixture was concentrated in 
vacuo to give 490 ing of the conrpound (39). This compound was used In the next reaction without purification ' ■ * 

so 

I^MR(CDa3): 5.03 (1H, d. J.14.1 Hz). 4.97 (1H. d. J=14.1 Hz), 4.53 (1H. m). 3.52 (2H, m). 2.51' (1H. m). 2.18 tZH 
s).2.18(3H.s). 



ss 
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ExanfTple 54 - process 3 . 

Preparation of cis-L-5-methyl-2>oxo-oxarotidine-4-yi-cartonyl-3-(4-thiazolyl)-L-alan^^ S-methyhL-proline 5- ' • - 
me1hyl-2-oj(0-l.3<Jloxo!ene-4-ytinethyl ester (I-S4) \ . . . ; . ■ ' . .l.• 
,. **5 , • . _•; ■ . ' 

[01 01 ] In a manner similar to that described in the synthetic method of the compound (34), the oornpound (2g}'(299 - • 
* mg, 1 mmol) was condensed with the compound (39) (130 mg, 0.76 mmol>-jn the prosence of N-hydroxysucdniifiide'^ l ' * 
(127 mg. 1.1 mmd). DCC (227 mg, 1.1 mmol). and triethylamlne (0.56 ml. 4 mmoQ in N; N-diiliethylfbmiamide to tfve* ' - 
1 62 mg (30 %)of.the compound (1-54). The chemical fbrnrtuta was shown below. *■ > 



Me 



20 




Md = -56.2«» (c=0.502, H2O. 26*»C). 3 - 

NiVlR(CD30D) : 8.97 and 8.96 (total IH.d. J=2.1 Hz). 7.39 and 7.32 (total IH. d. J=2.1 Hz). 5.09 (1H. m). 4.96 (2H. - 
6). 4.90 (1H. m). 4.46 (t IK m). 4.31{1H. t. Jo8.7 Hz). 3.92 (1H. m). 3.61 (IN. m). 3.29 (IK dd. J=5.4, 14.7 Hz).' 
3.16 (1H. dd, J=:8.4. 14.7 Hz). 2.27 (1H, m). 2.17 (3H. s), 2.00 (3K m), 1.23 and 1,18 (total 3K d. J=6.6 Hz).' 
30 Elemental analysis (C2iH24N409S 1.1 HgO) "i ^ - • ^ v - 



Calcd. : 


C,47.74; 


H.S.OO; 


N. 10.60: 


S,6.07. 


Found : 


C.47.'78; 


rt5.04; 


N,lb.67; 


.S,5;97. 




CF3COOHO 

CN 
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Example 55 - process 1 

-vh Preparation of N-Oeitrbutoxycarbonyl^^^ : , ■ .f. ^ 

5 [01021 2S-Cyanopyrrolldine p-toluenesulfonate (440 mg. 1.62 mmol) which was synthesized in accordance with* - 

. ; Bioor^. Med. ChemiiLettv 6. 1163 (1996) was condensed wH^ . - 

- mg, 1 .62 mmol) In the presence of N-hydroxysuccinimide(190 mg, 1.62 mmol). DGC (370 mg.virTS mmol), and triethyl- 

^ amine (0.46 ml. 3;24 mmol) to give 180 mg (31.5%) of the compound (40). ^ - . ^ 

10 (aJo « -37.2» (c=0.503, CHCb. 26*'Q ' ■-^'"}' —-^ . 

lR(Nujol)cm-i:2246. 1697.1645. 1162. ■ "-r.. ' \. r^'^^, ... - 

NMR{CDa3) : 8.79 (1H, d. J=2 Hz). 7.15 (1H. d. J=2 Hz). 5.41 (1H. d. J=8.2 Hz). 4.79 (1H. dd. J=7, 6 2 Hz) 4 72 
(1H. dd.J-3.6. 6.9 Hz). 3.62 (1H.m), 3.35 {1H.m). 3.22 (2H.d,J=7 Hz). 1.90-2.3 (4H; m), i:40(9K 6). 
Elemental analysis (Ci6H22rsl403S) . v : i -; . .. 



Gated. : 


C.54.84; 


H.6.33; 


N.15.99: 


S,9.15. 


Found : 


C.54^64; 


H.6.30: 


N, 15.80; 


S,8.95. 



Example 55 - process 2 

Preparation of 3-(4-thiazolyl)-L-alanyl-2(S)-cyanopyrrolidine trifluoroacetate (41) 

^ [01031 Trlfluoroacetic add (5 ml) was added to the compound (40) (500 mg; 1.43 mmol) under Ice-cobling and the 
. resulting mixture was stirred for 90 min. Toluene was added to the reaction mixture and the mixture was concentrated 
in vacuo to give 970 mg of the compound (41 ). This compound was used in the next reaction without purif icatida - 

■ 30 NMR(CDCl3) : 8.85 (1H. d. J=2 Hz). 7.31 (1H. d. J=2 Hz). 4.78 (1H; dd. J-4.8. 6.6 Hz). 4.62 (1H. t. Js^.6 Hz) 3 10- 
3.70 (4H.m). 1,80-2.3 {4H.m). - ' - 

Example 55 - process 3 

. . 35. Preparation of cis-L-5:melhyl-2-oxo-axazolidine-4-yl-cartx>nyl-3-(4-thiazolyl)-L-^^ (1-55) - 

[0104] In a manner similar to that described in the synthetic method of the compound (34). cis-L-5-methyl-2-oxo-oxa- 
zolidine-4-cart>oxylic acid (210 mg. 1.43 mmol) was condensed with the compound (41) (970 mg; 1.43 mmoO 'n the 
presence of N-hydroxysuocinimide (160 mg, 1.43 mmol). DCC (320 mg. 1:57 mmol). and triethylamine (o:6 ml. 4.29 
40 mmol) in N. N-dimethyiformamide to 330 mg of compound (1-55). The result Was shown in Table 23. ? - 



■ 45 




Example 56 

» Preparation of ci84.-5-methyl-2-oxo-QxazDlidine-4-yl-carfoonyl-3-(4-thiazoiyl)-L-alariyl>Lt>rolinol (1-56) 

(01051 In a manner simHar to that desaibed In the synthetic method of the conpound of (34). the compound of (29) 
(299 mg, 1 mmol) was condensed with L-prolinol (101 mg, 1 mmol) in the presence of N-hydroxysuocininvde (127 mg. 
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1.1 mmol), DCC(227mg. 1.1 mmoQ, andtriethylamine(0.15ml. M mmoI)in N, N-dimethytformamide to give 162'mg 
of the compound (1-56}. The result was shewn in 1able 23. 



Table 23, 






Exa- 


Com- 








20 


mple 
No. 


poun 
dNo. 


RU 


la]D 


NMR . . ' 


25 


55-3 


1-55 


-CN 


-35.0* 
(c=1.007, 
MeOH, 
26-C) 


(CDaOD): 8.98 (IH, d, J=2 Hz). 7,35 (IH, 
d, J=2.1 Hz), 4,90-5.00 (2H. m). 4.70 (IH. 
dd, J=8. 3.6 Hz), 4.34 (IH, d, J=8.4 Hz), 
3.77 (IH. m), 3.43 (IH, m). 3:30 (IH, m), 
3.24 (IH. dd, J=7.2. 14.1 Hz). 2.10 (4H. 
m). 1 .23 (3H. d. J=6.3 Hz). 


■ 30 


56 


1-56 


-CH2OH 


•10.7" 
(c=0.506, 
H2O, 26-C) 


(CDsOD): 8.98 and 8.95 (total IH. d, J=2.1 
Hz), 7.36 and 7.36 (IH, d, J=2.1 Hz). 5.21 
and 5.06 (IH, t, J=7.6 Hz), 4.91 (IH, m), 
4.37 and 4.35 (totaJ IH, d. J=8.7 Hz), 4.06 
(IH. m), 3.7.3.9 (IH.- m), 3.51 (iH, dd, 
J=3.9, 10.8 Hz). 3.43 (IH. dd, J=6.3. 10.8 
Hz). 3.40 (IH. m). 3.25 (2H, m). 1.6-2.0 
(4H, m).. l;25 and 1.22 (total 3H, d. J=6.3 
Hz). 



45. 



SO 
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BOCHN^CQOH HaN^COOH . 

= Process 1^ = Process 2 

i Process 3 V. i j I H 

Sv^N 44 H o J 45 



.Me ■ ^Me 



Process 4 



30 Example 57 - process 1 ... - r. • 

Preparation of 3-(4-thiazolyl)-L-alanine p-toluenesulfonate (43^ . * - 

10106], Trifluoroacetic add (80 ml) was added to N^tert-biitoxycarbonyO-3K4-mia2olyl).L^I^^^ 21.79 g; 80 
• : 36 rnmol) which was synthesized in accordance vwtti .the method described in the memture (Synth. Commun . 20. 3507 ' 
(1990)) pnd the resulting mixture was stirred for 2h under Ice-cooling. Subsequently, to the mixture was added p-tolue- 
nesuWonic add hydrate (15.22 g, 80 mmo!) and the resulting mixture was stin-ed for 30 min: at room temperature. The 
reaction mixture was concentrated In vacuo. To the residue was added water and methanol/ an^ 
acid was removed by concentrating in vacuo. To the residue was added diethyl ether and the precipitation which 
40 appeared was filtered off to give 29.8 g (quantitative) of the compound (43): •■'^ ■:^-.'r::.^-'^ii^^ .s-y : . 

NMR(CD30D) : 9.01 (1H d. J«1.8 Hz). 7.70 (2K m). 7.46 (IH. d, J=1.8 Hz). 7.23 :(2H. m). 4.38 (1H, dd. J=4:8 and 
7.6 Hz). 3.45 (2H. m). 2.37 (3H. s). 

45 Example 57 • process 2 , 

Preparation of SK4-thiazdyO-L-alahinediphenylmethyle8te^ ^ n^- .-.^ 

10107] To a solution of 38.85 g of the compound (43) (1 12.8 rnmol) in ethanol (2O0 ml) - THF (600 ml) was added 
50 diphenyldiazomelhane (39 g. 201 mmd) Gttle by tittle over 30 min. at room tenperature with stirring. After the reaction 
mixture was stirred forlh at room temperature, to the mixture was added diphenyldiazomelharie (10 g, 51.5 rnmol) and 
the resulting mixture was stirred for 1 h. To the reaction mixture was added acetic acid (0. 1 ml) for quenchini) the exc^ 
reagent and the mixture was concentrated in vacua The residue (92 g) was crystallized by adding ether (1 L) to give - 
49.05 g (96.1 %) of the compound (44). r. = 

55 

mp: 139 -140-0 

Wo = -34.r» (c=1 .006. CHCI3. 23«C) 

IR(KBr)cm-^: 1753, 1602. 1512, 1496, 1260. 1224. 1171. 1124. 1036. 1012. 
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NMRCCOaOD) : 8.92 (1H. d. J=2 Hz). 7.70 (2H, m). 7.2-7.4 {13H. m). 6.91 (1H. s). 4.62 (IH. t. J=5.e Hz). 3.47 (2H, 
d, J=5.8 Hz). 2.36 (3H. s). 

• Elemental analysis (C26H26N205S2] ^ . .. . . • i, ' 



10 



so 



Calcd. : 


0^61.16; 


K5.13; 


N.5.49; 


S.I 2.56. 


Found : 


C,61.14; 


H.5.32: 


N,5.41; 


S,12.46. 



Example 57 - process 3 v .- ' i • 

Preparation of ciB-L-5-rTiethyl-2-oxo-bxazolidine-4-ylHarix)nyl-3-(4-thia2olyf)-L-alanin diphenytmethyl ester (45) . ' r' 

I01OTJ A solution of 13.95 g (96.14 mmol) of ds-L-5-methyl-2-oxo-oxa20lidine-4^part>oxyllc acid, 49:09 g (98;i4 mmot) 
of the compound (44). 2.6 g (19.23 mmol) of f^-hydroxybenzotriazole, and 14.1 ml (101 mmoQ of triethylamine in THF- 
(1 L) was added DCC (20,83 g. 101 mmol) under ice-coding. After the mixture was stirred for 10 min. at the same tem- 
perature, the ice-cooling laath was renwved and the reaction mixture was stirred for 20h'at room tertiperature. After the " 
precipitation which appeared was filtered off, the flHrate was concentrated in vacuo to give oily residue (82.7 g). The*> 
reside was dissolved In ethyl acetate (700 ml) with heating and the precipitation which appeared was filtered off. The 
filtrate was washed with sodium caitranate aq. and water. After methanol (20 ml) was added to the organic layer, the 
organic layer.was dried over magnesium sulfate and concentrated in vacuo. The precipitated crystal was filter^ off and - 
washed with ethyl acetate-ether (2:3) to give 35.69 g (79.8 %) of the compound (45). After the mother liquor was con- 
centrated in vacuo, the residue was crystallized from ethyl acetate - ether to give 2.62 g (5.9 %) of the compound (45) . v 

mp: 176-177**C 

[aJo « .39.2" (c=1.007. CHCI3. 24''C) ; • ■ : . X- : . ■ 

iR{KBr)cm*^ : 1739,1681, 1508. 1453. 1386, 1237. 1193. 1089. ) :. 

NMR(CDCl3) : B.71(1H. d. 0=1.8 Hz). 8.18 (IH, d, J=7.8 Hz). 7.2-7.4 (10H. m), 6.8S (IH. s). 6.66 (IH, d, J=1:8 Hz). 
5.79 (IH. s). 5:12 (IH. m)i 4.94 (IH. m). 4.35 (IH, dd. J=1.8 and 9.0 Hz). 3.40 (IH. dd, J^.7 and 15 Hz). 3.29 (IH' 
dd. M.S and 15 Hz). 1.27 (3H. d. J06.3 Hz). ^ . r-. . . 

Elemental analysis (C24N23N30sS) . : ' , r, • 



■..55V 



SO 



Calcd: : 


0,61.92; 




N.ao3: 


S.6.89. 


Fipund : 


C,61.95;, 




N.8.94;/ 


S.6.62. 


» . - »_ . - 








• i. . 



•40. Example 57 -process 4 ; 

.-. V .Prepiaration of.ci8-L-5-methyl-2-oxo-oxazolkiine^yl-€artx)nyl-3-(4-thiazalyiy . : ? • : ..... . . - rr. 

C0109] Anisole (240 ml) and trifluoroacetic add (120 ml) was added to 41.24'^ (88.59 mmol) of the compound (45) 
.45 under ice-cooling and the resulting mixture was stirred for 15 min. After the cooling Ijath was removed.- the mixture was-^ - 
stirred for 2.5h at room temperature. The reaction mixture was concentrated in vacuo to give oily residue. To the residue 
«as added.ether (500 ml) and the prec?)itation which appeared was filtered off as powder. The powder was dissolved ' 
in water (50 ml) - mettwino! (300 ml) with heating and the precipitation which appeared was filtered off,'The filtrate was 
oDncentrated in vacuo. To the residue was added the seed crystal and methanol and the resulting mixture was stbod^ 
for 3 days at room temperature. The precipitated aystal was filtered off to give 14.89 g (56. 1 %) ol the corr^xnind (46). ' 
The mother fejuor was concentrated in vacuo and the residue was crystallized from methanol - ether to give 10.3 g (38 ' 
%) of the compound (46). < " , * ' . 



:mp :214-215**C 

55 IR(KBr]cm'^ : 17S3. 1707. 1655. 1548. 1529. 1409, 1343, 1264. 1236, 1102. 1092. 

NMR(DMS0-d6) : 9.02 (IH. d. J-1.8 Hz). 8.46 (IH. d. J=7.8 Hz). 7.74 (1 H. s). 7.38 (IH. d, J=1.8 Hz). 4.77 (1 H. dq. 
J=6.6 and 8.7 Hz). 4.66 (IH. m). 4.21 (IH. d. J=8.7 Hz). 3.24 (IH. dd. J»5,1 and 15 Hz). 3.13 (IH. dd. J08 4 and 
15 Hz). 1.13 (3H. d. J=6.6 Hz). 
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ElementaJ analysis (C^iH^sNaO^S) 



5 


Calcd. : 


C.44.14; 


H,4.38; 


N.I 4.04; 


S, 10.71. 




Found : 


C.43.94; 


H,4.478: 


N,14,09: 


S;10.58, 



Example 57 * process 5 



10 



IS 



26 



■30 



Preparation of cis-L-5-methyl-2-oxo.oxa2olidine-4-W-cart)onyl-3-(4.thiazolyl)-L-^ 

[0110] (Method A) To a suspension of 12:1 (40.48 mM) of the conTpound (46) arii N-hydrbxi^Uw^ 
40.48 mM) in THF (242 ml) was added DCC (8,35 g. 40.48 mM) under feeding and the resultirig mixture vra^^^ 
•tor 30 mm. The cooling bath was removed and the reaction mixture was stirred for 2h at rtibm tmp^rdture additTdhally 
To a suspension of {R)-(+)-2-methylpyrrolidine hydrochloride (5.42 g) which was synthesized in acccM^dance with the 
method described in the literature (Tetrahedron. 27, 2599 (1971)) and triethylamine (8:46 tnl. 60:72 mM) In THF (121 
> ;ml) was added the solution containing fg-hydroxysuccinimide ester of the don^ room temperature Thfe 

= : reaction.mlxture was stinred for additional I5h. After the precipitation which appeared was filtered^ff. the flHr^te was 
concentrated in vacua The residue (24.6 g) was subjected to gel filtration column chromatography (MCI Gel CHP-20P. 
600 ml). The fractions eluting with 40% aqueous methanol were collected to give 8.87 g of the coide compound (1-57)! 
After the crude compound was subjected to silica gel column chromatography (tihloroforiti - methanol), the purified 
compound was freeze^Jried to give 5.37 g (35.7%) of the compound (1-57). " ' . - - . 

mp:192-194°C 

[alD = -1.9''(c=1,005. H20.25«C) .. . 

IR(KBr)cmV: 1755, 1675. 1625, 1541. 1516. 1448. 1232. 1097. ^ 

NMR(CD3O0) :8.97(1K t. J«2.1 Hz). 7.34(1 H. t J«2.1 Hz). 5.19and5.04:(totariH, fach t J=7.5 Hz) 4 92 (IN 
dqi J=6.6 and 8.7 Hz). 4.36 and 4.35 (1H. d. J=B.7 Hz). 4.07and 3.92 (to^ IH. each m);3.78 (IH. mi 3.42 (1h' 
m), 3,22 (2H. m); 1 .5^2.0 (4H; m), 1.28 and 1;22 (total 3H each d. J«6.6 Hz)/1 .21 and 1.02 (total 3H. eacH'd, J=6.6 

' Hz)« , - . . .-i . 

Elemental analysis (C16H22N4O4S H2O) . v . v. 



.45- 



Calcd. : 


C.49.99; 


H.6^; 


N.14.57; 


S,834. 


Found : 


C.49.99; 


H.6^; 


N.14.79; 


8.8.36. 



10111] (Method B) To a solution of 1 0 g (33.41 mol) of the compound (46) and N-hydroxysucdnimlde (4 04 g 3508^ 
mM) In DMF (45 ml) - THF (360 ml) was added DCC (7.24 g. 35.08 mM) under ice-coollhg and the resiiKng rrtxiure 
was stirred for 4h. To this reaction mixture was added a solution of (R)-(4^)-2-methylpyrtofidine p^oiuwesuHbr^^^^ 6- 
g) which was synthesized in accordance wHh the method desaibed in the fiterature (Helv Ghim. Acta. 34 2202 (1951 )) 
and triethytamine (9.32.ml. 66.B2 mmoO in THF (H ml) under ice^ling. After the mixture was stirred tor 4h at the 
same temperature.;;the cooling bath was removed and the mixture was stn^ed for 48 h, 'After the precipitation which' 
appeared was filtered off^-the f fltrate was concentrated in vacuo. The residue (38 gj) was dissdvedln w^ter (220 ml) and 
the precipitation which appeared was f Btered off. The filtrate was subjected to gel column chrdmatogTaphy (MCI* Gel 
CHP-20R 600. ml). The fractions eluting with 40 % aqueous methanol were collected and aystaUized from water to give 
6.94 g (56.7%) of the san«e compound (1-56) that the compound had bem synthesized in Method A. ^ 
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• 30 Example 58 - process 1 . y . . . . ..^ .... 

>^ Preparation of 3-(4-thia2o»yl)-DL-alaninep-toluenesulfonale (48) . ; . . . 

[0112] 17.16 Q (70 mmol) of 3-(4-Thiazolyl)-DL-alanine hydrochloride (47) was dissolved in purified water (100 ml) • 
35 and the resulting mixture was adsort)ed on ion exchange resin AmberlilelR-120 B<Organo inc.) (120 ml. TyperH) col- - v . . . 
umn. The column was washkl.with water and the fractions eluting with ammonia water to yield the free base of the com- . 
pound (47) (11 04 g). . 

fslMRCDgb): 8.98 (1H. d. j=1.8 Hz). 7.42 (1H. d. J=1.8 Hz). 4.08 (1H. dd. J «4.8 and 7.8 Hz). 3.45 (1H dd J«48 
/^.4P. .r.:, .andl5.3.Hz).3.33(lH,dd,J«7.8and15.3Hz).. :;. v ;l .U-.;' v ■ 

V , :v i40113ir Afterthe free base (11.04 g) was Busperided iawater {50 nti). to me ajspenslori^^^ a solution of p . - • ? 
-vtoluenesulfortic acid hydrate (12.igg) in water (50 mQ. The. nruxture was.concertrated in vacuo 
' . (24:43 gl, To the residue was added methanol (1 0 mQ and ether (300 ml) andtthe precipitated crystal vvas filtered off to 
. 45 -give 21.84 g,(98:9%) of the compound (48). . * , v ... ♦ . v-; . , . 
''*'»>^'^.-- .•■ • r- ■ . " ' . . 

y NMR(CP30P) : 9.00 {1H,.d.J:.2.1 Hz). 7.71 (2Hm). 7.46 (1HJ=2.1te 
, i-v . 7.5Hz).3,50(1H.dd.J=^.5and15.9Hz).3.38(1H.dd.d=7,5and.^^^^^ - , 

50 ' Example 58 • process 2 , ^ 

Preparation of 3-(4-thiazolyO-DL-alaninediphenylmethyl ester p-toluenesuHbnate (49) ' o - » 

[0114] After 21.84 g (123.6 mmol) of the compound (48) was dissolved in ethand (200 ml) and THF (100 ml) ¥vith 
ss heating, to the solution was added diphenyldiazomethane (24 g. 123.6 mmol) under ice-cooling over 35 min. little by 
little. The coofing bath was removed and the mixture was stirred for 1 h at room teniperature. To the reaction mixture was 
added acetic acid (0.1 ml) for quenching the excess reagent and the mixture was concentrated in vacuo. The residue 
was crystallized from ether and ethanol to yield 31.63 g (97.7%) of the compound (49). 
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30 



.3S 



EPO 933379 A1 

np : 148-149»C 

IR(KBr)cm-^ : 1755. 1607. 1516. 1493. 1216. 1202. 1181. 1125. 1088, 1066. 1036 101 1 

NMR(CD30D):8.92 (1H. d. J=2.1 Hz). 7.70 (2H. m). 7.2-74 {13H. m). 6.91 (1H. s)! 4.62 (iK t. J«6 Hz); 3.47 (2H 
d, Js6 Hz), 2.36 (3H, s). * 

Elementa! analysis (CaeNgeNabsSa) - . : , . . 



10 



Calcd. : 


C,61.16: 


H5.13- 


N.5.49; 


S. 12.56. 


Found : 


C,60.98: 


H.5.06; 


N.5.45: 


S. 12.40. 



Example 58 -process 3 . - - r ;. . 

Preparation of cis-L.s-melhyl-2-oxo-oxazolidine-4-yl<aitoonyh3-(4-m^^^ ester (45) and 

ci6-L-5-rnethyl-2KixoK>xazolidine^.carbpny^3-(4-thiazolyO-^^^ 

[Oi l 51 In a manner similar to that described in the above process 3. ds-L-6-methyl-2K)jd)^Qxazonne-4^iljo^^ acid 
(8.14 g. 56.07 mmol) was condensed with 28.63 g (56,07 mmoQ of the compound (49) Using DCC (12 15 g 58 87 
mmol) in the presence of N-hydfoxybenzotriazole (1.52 g. 11,21 mmol) and triethylamm (8.21 ml, 58.87 mmd) in the 
mixedj solvents of DMF (100 ml) - THF (580 ml). After the precipitation which appeared was filtered off the filtrate was 
coricentrated in vacuo. The residue was dissolved in ethyl acetate (400 ml) wrth heating and the predpitation which 
appeared was filtered off: The filtrate was washed with sodium cartjonate aql and water. After the ethyl acetate layer 
was stood overnight and the precipitated crystal wasf ittered off. the crystal was recrystallized from ethyl acetate - meth- 
anol to give 4.6 g (176%) of the conpound (50). y mem 

mp : 203-204*^0 

[a]D = +275Mc=1. DMF.22*C) * 

IR(KBr)cm-^: 1754. 1738. 1664. 1523. 1381. 1228, 1207. 1171. 1100 

NMR(DMSO-d6) : 9.02 (IH. d. J=1,8 Hz). 8.67 (1H. d. J=78 Hz). 7.82 (1H; s). 7.2-7.4 (IH.%); 6.79 (IH si 
5.00(1H. m). 4.68 (1H. m). 4.19 (IH. d. J=8.4 Hz). 3,2-3.4 (1H. m). 3.16 (IH. dd. J.9.3 ahJ 14:4 Hz). O silSi.t 
J =6. 3 Hz). • ■ .. ' 

Elemental analysis (C24H23N3O5S) 



40 



Calcd. : 


C,61.92; 


H,4.98; 


N.9.03; 


a6.89. 


Found: 


C.61.60; 


H.5.04; 


, N,9.22: 


S,6.96. 



so 



• 6S; 



[0116] The mother liquor which was obtained by collecting the crystals was concentrated In vdcuo, the precibHated 
■ f tlT* '^.^ ^''^^ « (76.1 %) of the mixture of the fcompdiinds (50) ^ (45)/ The mixture ifefetoys- 

talBzed.fiom methanol : ethyl acetate to yield 3.92 g (15 %) of the compound (50J>^fiartHe iridthte riquorvwis oortceh- - 
. trateiin vacuo, the residue was crystallized firom acetprie-- ether to give 6.21- g.(^^ 

.thatthe compound had been syrthesized in Exanple 57. r process 3.. > -.>-■■■. , ■ .- rl.*. ; 

.';Example 58:;- process. 4«, • • .r ..-.•■■.;=-■.• -n- , • *^ 

Preparation of ci64..S-rnethy^2-axo-<»azx>fldine-4-yl-carbonyl-3-(4-thia^ 

'"^1!? ^ ^'™'*' '° described in the method of Exanple 57 - process 4, 4.1 g (8.81mmoO of «ie com- 

pound (50) was deniiphenylmethytesterificated by treating with tritluoroacetic acid • anisoie to give 206 g (78 3 ^) of • 
the compound (51). ... ^ ■ 

mp : 214"C 

[a]D= + 6.9» (c-0.5i OMR 22«C) ^ 
IR(KBr)cm-^ : 1753, 1708, 1657. 1560. 1413. 1343. 1280. 1241. 1175. 1095 

NMR(DMSO-d6) 9.02 (IH. d. J^l Hz). 8.46 (IH. d. J-8.1 Hz). 7.78 (IH. s). 7.40 (IH. d. J=8.4 Hz). 4.6^.8 (2H. 
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m). 4.18 (1H. d. J=8.4 Hz). 3.25 (1H. <ld. J=4.2 and 15 Hz). 3.10 (1H. dd. Jr:9.9 Hz and 15 Hz). 0.80 (3H. d. J«6.6 
Hz). , 

Elemental analysis (Cf^H^aNsOsS) * . - v i. 



Calod. : 


C.4 


4.14: 


H.4.38: 


N.14.04; 


S,10.71. 


Found : 


.0.4 


4.08; 


.K4.39: 


N.14.04: 


S.10.71. 



Example 58 - process 5 ; . .. .1, ■ . * . ; ' - ^^x* 

Preparation ot ds-L-5-melhyl-2-oxo-oxazolidine-4-yt<arbbnyl-3(4-thiazolyl)-D^alanyl-2(R)-m ' 

75' [0118] In a mariner similar to that described in the method.of Example 57 -^"process 5, the'con^XMnd (51) was con- v 
densed with 2(R)'methy[pyrrolidine p-toluenesultonate in the presence of N-hydroxysuocinimide.. OCC;^ and triethyl^ ' - 
amine in DMF-THF to give the compound (1-58). • V - 



• a; ■ 
20 



25 



mp^'170-172«C - .^--.v. • '..-^ ^.-v^v.; ^ • • .v. v..' • 

[aJo = • 16.2« (c=1.014. MeOH. 25«C) 

IR(KBr)cmV: 1749. 1661. 1637. 1538. 1441, 1381, 1264. .. 
NMRCCDgOD) : 8.97 (1H. t. J=2.1 Hz),'7.34 (1H, t, J=2.1 Hz). 5.19 and 5.04 (total ! H, each t. J=:7.5 Hz). 4.92 (1H. 
dq. J«=6.6 and 8.7 Hz). 4.36 and 4.35 (1H. d. J«8.7 Hz), 4.07 and 3.92 (total IH, each m), 3.78 (1H, m). 3.42 (1H, 
m). 3.22 (2H. m). 1 .5-2.0 (4H. m). 1 .28 arxi 1 .22 (total 3H. each d. J=6:6 Hz). 1 .21 and 1 .02 (total SH. each d. J»6.6 

Hz). 

Elemental analysis (0^6^22^4048 H2O) 



30 • ' 



Gated. : 


0.49.99: 


H6.29: 


N.14.57; 


S.8.34. 


FouTKl : 


C.52.40: 


H.5.98; 


N,15.19; 


S.8.77. 



(0119] In a manner similar to that descrit>ed in the method of the atx>ve; the compounds below miay be able to be 
35 synthesized. " ' • ** „ ■ . . ; 



40 



4S' 



SO 



ss 



61 



(C) 2002 C?opyrighi Ocrwenl Infornialion iJd. 



EP0933 379A1 



Example No. 


Y 


Example No. 


-.. -'ih-y .?y, , . . 


69 


Et 


83 


-CONHMe 










61 


iPr 


85 


-CON(M€)(Et) 


62 




86 


-C0N(Et)2 


63 


n-Bu 


87 


.CH2-(c.Pr) 


64 


sec-Bu 




-GH2-(c-Bu) 


66 " 


i-Bu 


89 


-CH2-(c-Pen) 


66 


t-Bu 


90 


.CH2-(c.Hex) 


67 


c-Bu 


91 


.CH2CN 


68 


n-Pen 


92 


.CH2CHO 


69 


- c-Pen ' 


93 


. .CH2COOH 


70 


n-Hex 


94 


-CH2COOMe 


71 


c-Hex 


95 


-CH2CO0Et 




-COOMe 


'96 


-CH2COO(ii-Pr) 


73 


-COOEt 


97 


.CH2COO(i-Pr) 


74 


-COO(n-Pr) 


98 


-CHzCOOfr-Pr) 


75 


-COGfc-Pr) 


99 


-CH2CF3 


76 


-COO(n-Bu) . 


100 


-CH2CONH2 


77 


-CO0(c-Buy^ ^ 


101 


-CH2C(d)CH3 


78 


-COO(c-Peii) 


102 


-eH2C(0)Et 


79 


-COO(c-Hex) 


io.i 


.CH2C(0)Pr 


80 


.COO(n-Dec) 


104 


-CHzPh 


81 


•COO(4-Me.Ph) 


105 


. .CH2(4-Me-Ph) 


82 


-COOPh 


106 


' .CH2SH 
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Table 26 



5 






Example No. 


Y 


Example No. 


V 

. . ^ • . !• i 




107 


f^U CUM.*. 


lOl. 






108 


-Crl2N02 . 


1 oo 






109 




...T. . •• J Jo . ■ =:• ... 


- orl 2r lVie/2 


20 


110 


-OrlaNrlivie 


1 Qy< 


• i^rl 2 L»rl 2 \Jrl 




i 11 ' 


our XT/TVyT^\ 

-Ori2N(IVie)2 


i OO * 


-Uri2L'ii2*Jjvie .. 




•.J 11^ ' 




1 oD 


*\^n2\.>'n2v^iN .. 


'25.' 


1 lo 


• O M 2nJ vj^ L/Xl 3 


1 ^7 






... - 1 14 • 




i.OO 




..' \ 


• 115 


-CH20C(0)Ph. . 


. 139 


-CH2CH2CdOMe 




•116' 


: -CHsOMe. 


140 


.CH2eH2CONH2 




. 117 


. -CHoQEt 


141 


-CH2CH2NO2 




118 


-CH20(n-Pr) 


142 


-(CH2)3CN 




. 119 . 


.-CH20(c-Pr) 


:143 . 


r.(CH2)3CH0 


■ 120 


.-CH20(n-Bu) 


.144 .. V 


:-(CH2)3COOH 


•» . . 


121 


-CH20(t-Bu) 


145 


-(CH2)3COOMe 




"122 


-CH20(c-Pen) 


146 


^^{CH2)3CONH2 


. 123 . ■ 


-CH20(c.Hcx) 


147. 


. MCH2)3N02 




:i'2A 


-CHoOPh 


148 • V 


•CH2-( r-Pyrrolidinyl) 




-125 


-CHiSOaH 


149 : 


-Cd-d-Piperidyl) 




' 126' .: 


-CHzSOaMe 


150 


! -CO.(l."Piperazinyl) 




* 127 


-CH2S02Me 


151 


-CO.Kl-Pyrrolyl) 




128: 


.CH2S02Ph 


152. . 


-CO-(l-Imidazolizinyl) 


' y 'SO 


129 


. . -CH2S(3Me 


153 


.CO-(Mndolyl) 




130 


-CHsSOEt 


154 


-CO-d-lmidazolyl) 



55 



63 
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Table 26 







Y 


Example No. 


Y 


IS. ' 


1 jlA 


Me ' 


179 : 


-CH2CN 




J.UD 


Et 


180 


•CH2CHO 






n-Pr 


181 


-:GH2COOH 


20 


158 


i-Pr 


182 


-CHaCOOMe 




159 


c-Pr 


183 


.CH2C00Et 




160 


n-6u 


184 


-CHaCOOCn-Pr) 


25 


161 


i-Bu 


185 


. -CHzCOOfi-Pr) 




162 


sec-Bu 


186 


.CH2C00(cW 




. ^ 163 


c-Bu 


187 . . 


-CHaCOOPh 


'30. 


: :164 


n-Pen 


188 


-CH2eONH2 


165 


c-Pen 


189 


.CH2C(0)CH3 




166 


n-Hex 


190 


-eH2C(0>Et 




167. 


c-Hex 


191 


-CH2C(0)Pr 


3S . .J/-;, 


168 


•COOMe . 


192 


,-CH2SH 




169 . 


-COOEt 


193 


. -CH2SMe 




170 


.COO(n.Pr) 


194 


-GH2NO2 


-40 


. 171 


.COO(c.Pr) 


195 


-CH2NH2 




^ 172 : • 


\. ■ - -COOdi-Bu) 


196 


•CHsNHMe 




173 • 


-COOCc-Bu) 


197 


. . -CH2N(Me)2 


45 ' 


. .174 


.COO(c-Pea) 


198 


-CH20C(0)CH3 




175 


-COOCc-Hex) 


199 


N .CH20C(G)Et 




176 


-CONHMe : 


200, 


-CHoOCtOPh 


SO 


177 


.C0Navie)2 


201 


-CH2-(l-Pvrrolidinyl) 




. .178 


-CON(Me)(Et-) . 


202 


-CO-d-Piperidyi) 



55 
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Table 27 




Example 

No. 


P3 


■ V 
I 


Example 

No/' ' 


R3 




203 


H 


Me 


227 


• Me • 


Me •; 


204 


H 


Et. 


228 


Me 


' Et 


205 


H 


n-Pr 


229 


Me 


n-Pr 


206 


H 


i-Pr 


230 


Me 


i-Pr 


207 


H 


c-Pr 


231 


Me 


c-Pr 


208 


H 


n-Bu 


232 


Me ' 


n-Bu : 


209 


H 


i-Bu 


233 


Me : 


i-Bu : 


210 


H 


sec-Bu 


234 


Me ; 


sec-Bu : 


211 


H 


t-Bu 


235 


Me 


. . t-Bu 


212 


H 


-COOH 


236 


Me . 


-COOH 


"213 


H 


-COOMe 


237 


Me 


-COOMe 


214 


H 


.coisrH2 


238 


Mg 


-CONH2 


215 


H 


-CONHMe 


239. ::- 


■ Me 


. -CONHMe 


'216 


H 


-CN 


240 


; Me 




- 217 


: H 


.CH2OH 


. 241^^ 


Me 


.CH2OH 


218 


H 


.C'H20Mc 


242 


Me 


-CHaOMe 


219 


.. H 


.CH2COOH.. 


243. 


: Me 


.CH2COOH 


220/ 


H 


-GHaCOOMe . . 


244 ' 


/ Me . 


-CH2COOMe * 


221 


H 


.CH2C0Ph 


245 


■ Me 


-CH2C0Ph 


. ;222 


H 


-CHiCONH2 


246 • 


"Me ' 


. -CH2CONH2 


223 


H 


-CII2CN 


247 


Me ■ 


■ -CHaCN 


224 


H 


-CH2CHO 


248 


Me . 


.CH2CHO 


225' 


H 


.CH2CF3 


249 


Me 


. .CH2CF3 


.226 


H 


.CH2SH 


. 250 


. Me 


. •/ .CH2SH 



65 
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Table 28 




Example 
No. 


Rs 


Y 


Example 

No. 


R3 


Y . : 


251 


H 


Me 


275 


Me 


Me 


; 252 


H 


Et 


276 


Me 


Et 


253 


H 


n-Pr 


277 


Me 


n-Pr 


. 254 


11 


i-Pr 


278 


Me 


i-Pr 


255 


H 


cPr 


279 


Me 


c-Pr 


256 


H 


n Bu 


280 


Me : 


n-Bu 


257 


H 


i-Bu 


281 


Me 


i-Bu ^ 


. 258 


H 


sec-Bu 


282 


-Me 


. 8ec-Bu^ 


259 


H 


t-Bu 


Zoo 


IWTo 

lYie 




260 


H 


-COOH 


284 


Me 


-COOH 


261 


H 


-COOMe 


286 


Me ' 


-COOMe 


. 262 


H 


.CONH2 


286 


Me 


-CONH2. 


263 


H 


-CONHMe 


287 


Me - 


-CONHMe 


.264 


H 


-CN'- 


288 


Me : 


■ -GN i 


265 


H 


-CH2OH 


289 


Me • 


. .CH2OH 


266 


H 


-CHoOMe 


290 


Me 


.CIl20Me 


267 


H 


-CH2COOH 


291 


Me 


. -CH2COOH 


^ 268 


H 


.CHaCOGMe 


. 292 


Me 


'-eH2COOMe 


269 


H 


.CH2C0Ph 


293 


Me . 


.CH2C0Ph 


270 


H 


•CH2CONH2 


294 


Me 


-.CHoGONHa 


271 


H 


.CH2CN 


295 


Me 


-:CH2CN 


272 


il 


-CHuCHO 


296 


Me^ 


-CH2CHO 


273 


H 


-CH2CF3 


297 


Me 


-CH2CF3 


. 274 


. H 


-CH2SH 


298 


Me . 


.CH2SH 



66 
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Table 29 




Example 

No. 


R3 


Y : 


Example 

No. 


R3 


• 

' Y 


299. 


H 


- Mci 


323 


Me 


Me : 


300 . 


H 


Er.: 


324 


Me 


Et 


301 


H 


n-Pr 


325 


Me 


n-Pr 


302 


H 


i-Pr 


326 


Me 


i.Pr 


303 


H 


c-Pr 


327 


Me 


c-Pr 


: 304 . 


H 


D-Bu 


328 = 


Me 


n-Bu 


305 


11 


i-Bu 


329 


Me 


i-Bu 


306 


H 


; sec-Bu 


330 


Me 


' sec-Bu 


• 307 


H 


r-Bu 


33] 


Me 


t-Bu 


308 


H 


- -COOH 


332 


Me 


. -COOH 


: 309 


H 


-COOMe 


333 


Me 


-COOMe 


310 


. H 


-CONH2 


334 


Me 


. .COIsTHs 


311 


• K 


-CONHMe .. 


335 


Me 


. -CONHMe 


312 


: H 


-CN 


336 


Me 


• -CN 


313 


• H 


.CH2OH . 


337 ■ 


.'.Me 


. .CH2OH 


314 


H 


-CHaOMe 


338 . 


Me 


.CH20Me 


: 315 


H 


-CH2COOH . 


339 


^Me 


: -CH2COOH 


316 


H 


-CH2CObMe 


340 


Me 


.CHoCOOMe 


317 


H 


-CHaCOPh ' 


341 


Me 


-CH2C0Ph 


318. 


H 


-CH2COMH2 . 


342 


Me 


-CH2CONH2 


319 


H 


•CHaCN 


343 


Me 


or^-CHjCN- 


320 


H 


.CII2CHO 


345 


Me 


. -CH2CHO 


321 


H 


-CH2CF3 


346 • 


Me 


.CH2CF3 


322 


H 


-CH2SH 


347 i 


. Me 


. -CHsSH 
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Table 30 




Example 
No. 




V 

1 


Example 

No. 




.1 


348 


H 


Me 


372 


Me : 


Me . • 


349 


H 


Et 


373 


Me 


Et . 


360 


H 


n-Pr 


374 


Me 


n-Pr 


351 


H 


i-Pr 


375 


Me 


i-Pr 


352 


H 


c-Pr 


376 


Me 


c.Pr 


363 


H 


n-Bu 


377 


Me 


n-Bu , 


364 


H 


i-Bu 


378 


Me 


i-Bu 


355 . 


H 


sec-Bu 


379 


Me 


sec-Bu 


356 


H. 


i-Bu 


380 


Me 


t-Bu 


367 


H 


-COOH 


381 


- Me 


-COOH 


358 


H: 


-COOMe 


382 


Me 


-COOMe 


359 


H 


-CONH2 


383 


Me 


-CONH2 


360 


H. 


-CONHMe 


384 


Me . . 


TCONHMe 


361 


H 


-CN 


385 


Me 




362 


H 


.CH2OH : 


386 


Me - 


>CH20H, 


363 


H 


-CHoOMe 


387 


Me 


-CH20Me 


364 


H 


.CM2COOH 


388 


Me 


^CIIsCOOH 


366 


H 


-CHaCOOMe 


389 


Me 


:CH2C00Me 


, 366 


H 


-CHiiCOPh 


390 


Me 


.CH2C0Ph 


367 ^ 


H 


.CH2CONH2 


391 


Me 


-CH2CONH2 


368 


H 


-CHoCN 


392 


Me 


/ -CH2CN 


369 


H 


-CthCHO 


393 


Me 


-CH2CHO 


370 


H 


-CH2CF3 


394 . 


Me 


' -CH2CF3 


371 


H 


-CH2SH 


395 


. Me 


■CH2SH: 



68 
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Table 31 



5 



10 




— . 


Example 






Example 


R3 


' Y 


IS 


No. 


No. 








396 


H 


' Me: 


420 


Me 


• Me . 




397 


H 


Et 


421 


Me 


Et • " 


20 


398 


h" 


nPr 


422 


Me 


ii.t>r 


399 


H 


i-Pr 


423 


Me 


i-Pr . 




400 , 


H 


c-Pr 


424 


Me 


c-Pr 


. — 


401 


H 


n-Bu 


425 


Me 


. . n-Bu 


2S 


402 . 


H 


i-Bii 


426 


Me 


i-Bu 




403 


H 


seC'Bu 


427 


Me . 


sec-Bu . 




404 


H 


t-Ru 


428 


Me 


t-Bu 


30 . 


405 


H 


-COOH 


429 


Me 


-COOH 




406 


H 


-COOMc 


430 


Me 


-COOMe 




407 


. H 


'-CONH2 


' 431 . 


Me 


-CONH2; 


. . 3S '. • •• ■ 


408 


H 


-CONHMe , ' 


432 ' 


Me 


^CONHMe 


409 


H 


. -CN 


433 


Me 


-CN 




410 


H 


-CH2OH 


434 


^ Me 


-CH2OH 




411 


H 


-CH20Me . 


435 


Me 


: ^CHaOMe ' 




412 


' H 


.CH2COOH. 


436 


' Me - 


:CH2C00H = 




413 


• h'- 


-dnaCOOMe 


437 


Me. 


-CHaCdOMe" 




414 


H 


.CH2C0Ph 


438 


. Me 


-CHjCOPh 




415 


. H 


.CH2CONH2. 


439 - 


'Me 


.-CH2CONH2 


416 


H 


-CHsCN 


440 . 


' Me 


^ .CH2CN . 




417 


H 


^ -CHjCHO 


441 


Me 


•CHzCHO 


50 ' ; 


418 


H 


.C1I2CF3 


442 


Me 


-CHaCFa 


419 


H 


-CH2SH 


443 


■ Me 


-CH2SH 



65 



69 
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Table 32 



5 



10 




IS 


Example 
No. 


R3 


Y 


Example 
No. 


R3 








444 


H 


Me ' 


. 468 


Me 


Me 






445 


H 


Et 


469 


Me 


Et 




so 


446 


H 


n-Pr 


470 


Me 


n-Pr 






447 


H 


i-Pr 


471 


Me 


i'Pr 






448 


H 


c-Pr 


472 


Me 


C'Pr 






, ,449 


H 


n-Bu 


473 


Me 


n-Bu 




25 


. 450 


H 


irBu . . 


474 


Me 


i-Bu 


. •* - 




451 


H- 


GDC-Bu . .. 


4/D 


ivie 


• sec*Bu ■■' 








H 


t-Bu 


476 


Me 


t-Bu 




30 


. 453 


H 


-COOH 


477 


Me 


-COOH 






454 


* H 


-COOMe 


478 


Me 


-COOMe 






455 


H 


.CONH2 


479 


Me 


-CONH2 




as • 


456 


H 


. - rCONIlMe 


480 


Me. 


•CONHMe 






457 


H 


-CN 


481 


Me 


. -CN 






458 


H 


-CI-I2OH 


482 


Me 


-CH2OH 




40 . :■ -■ 


459 


IT 


.CH20Me 


483 


Me 


-CH20Me 




460 


H 


-CHzCOOH 


484 


Me 


. -CH2COOH 






'46i 


H 


-CH2COOMe 


485 


Me 


.rGH2CQ0Me 






- 462 


H 


-CHaCOPh 


486 


Me 


. ^CHsCOPh 




45 ^ 


463 


H 


: -CH2CONH2' 


487 


Me 


- ^:.CH2CONH2 






464 


II 


-CH2CN 


488 


Me' 


; .CH2CN, 






465 


H 


.CH2CHO 


489 


Me 


> -CH2CH0 




SO 


466 


H 


-CH2CF3 


^ 490 


Me 


;-CH2CF3 






467 


H 


-CH2SH 


491 


Me 


.CH2SH 
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Table 33 




Kxample 
No. 


R3 


y 


Example 

No. - 


R3 


' "y • 


492 


H 


■ ' ivie 


516 


Me 


Me . 


493 


}\ 


Et 


617 


Me 


Et 


494 


H 




518 


Me 


n-Pr 


495 


H 


i-Pr 


519 


Me 


i-Pr 


496 


H 


c-J^r 


520 


Me 


c-Pr 


497 


H 


n-Bu 


521 


Me 


n-Bu 


498 


H 


i-Bu 


522 


Me 


• i^Bu , . 


499 


H 


sec-Bu 


523 . 


Me 


sec-Bu 


500 


H 


l-Bu 


624 ■ 


Me 


' t.-Bu 




H 


-COOH 


525 


Me 


. -COOH 


502 


H 


-COOMo 


526 


Me 


. -COGMe 


503 


H 


.CONH2 - 


527 


Me 


.CONH2 


504 


H 


-CONHIVle - 


.. 528 . . 


Me . 


... -CONHMe ; 


505 


H 


-CN • 


629 


Me 


. :* -CN ^ 


506 


H 


-CH2OH 


. 530 


Me 


^^CH20H 


507 


H 


-CHaOMe 


53r 


Me 


'-CH20Me 


508 


11 


-CH2COOH 


532 • 


'Me 


-CH2COOH . 


.509 


• H 


-GHoCOOMe 


. 533 : 


^^Me 


-eH2C00Me • 


510 


IF 


-CHsCOPh 


.534: 


Me 


-CHsCOPh 


• 511 


. H 


.CH2CONH2 


535 


Me 


: -CH2CONH2 


512 


H 




536 


Me 


. -CH2CN 


513 


H 


.CH2CHO 


537 


Me 


-CH2CHO 


514- 


H 


.CH2CF3 


538 


' Me 


-CH2CF3 


515 


H 


.CH2SH 


639 , 


Me 


-CH2SH 



71 
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Table 34 



s 



10 




IS 


Example 

No. 


R3 


Y 


Example 
No. 


R3 






640 


H 


Me 


= 564 


Me • 


Me 




541 


H 


Et 


565 


Me 


Et 


20 


542 


H 


n-Pr 


566 


Me 


n-Pr 




543 


H 


i-Pr 


567 


Me 


i-Pr 




644 


H 


c-Pr 


568 


Me 


c-Pr 




545 


H 


n-Bu ; 


569 


Me 


n-Bu 


546 


H 


i-Bu 


570 


Me . 


i-Bu 




547 


H 


sec-Bu 


571 


Me 


.. • sec-Bu . 


■ ■■ - 


54o 


r! 


t Rii 


572 


Me 


]' t-Bu 


30 


549 


H 


•COOH 


573 


Me 


-COOH 




550 


H 


-COOMe 


574 


Me 


. -COOMe 




551 


H 


.CONH2 


575 


Me . 


.CONH2 


35 ■ - * - • 


652 


H 


-CONHMe 


576 


Me 


. ..CONHMe 


653 


H 


-CN 


577 


Me 


-CN 




554 


H 


.CII2OH 


578 


Me ' 


.CH2OH 


40 ' - 


.555 


H 


-CFhOMe 


579 


Me 


-CH20Me 


: .556 


H 


.CH2COOH 


580 


Me 


• -CH2COOH 




557 


H 


• -eHaCOOMe 


■ 581 


Me 


-CH2CO0Me = 




558 


H 


-CHsCOPh 


582 


Me 


, -CH2C0Ph • 


45 . .. 


*• 659 


H 


-CH2CONH2 


583 


Me * 


.-CH2CONH2 




560 


H 


-CHoCN 


584 


Me 


-CH2CN 




' 56 1 


H 


.CH2CHO 


585 


Me 


: .CH2CHO 


SO 


662 


-H 


.CH2CF3 


586 


Me 


. .CH2CF3 




563 


H 


. -CH2SH . 


587 


Me 


: .CH2SH 
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Table 35 






IS 


Example 
No. 


R3 


Y 


Example 
No. 


R3 


Y 


588 


H 


Me 


612 


Me 


Me 


. 


589' 


H 


Et 


613 


Me 


Et* 




590 


H 


li-Pr 


614 


Me 


n-Pr 


20 


591 


H 


i.Pr 


615 


Me 


i.Pr 





592 


H 


c-Pr 


6\G 


Me 


• c-Pr 




693 


H 


n-Ru 


617 


Me 


n*Bu 


25 


594 


h\ 


i-Bu 


618 


Me 


i-Bu 




595 


H 


sec'-Bu 


SIS 


Me 


sec-Bu 


- ■ 


696 


H 


t-Bu 


620 


Me 


t-Bu 


. 30 


597 


H 


-COOH 


621 


Me 


.COOH 




698 


H 


-CdOMe 


'622 


Me 


-COOMe 




599 


H 


-CONris 


623 


Me 


-CONH2 




600 : 




-CONHMe 


624 


Me 


-CONHMe" 




601 


H 


'":cN 


625 


Me 


. . * -CN 




602 


H 


. .CH2OH 


626 


Me - 


.CH2OH 




603 


H 


. -CHaOMe 


627 ■ 


Me : 


;: .-CHaOMe 


40' 


604, 


H 


.CH2COOH ' 


628 


Me : 


-CH2C0dH . 




605 . 


H 


-CHoCOOMe 


: 629 - 


Me ^ 


, -CH2C66Me 




606 


- H 


-CHsCOPh 


630 


Me 


^^::.CH2C0Ph" 




.607 ■ 


H 


.CH2CONH2 


631 


Me • 


.CH2CONH2 




608 


H 


.CH2CN. 


632 


Me 


. •CH2CN 




609 


H 


-CH2CHO 


633 


Me 


.CH2CHO 




610 


H 


-CH2CF.-J 


634 


Me 


.CH2CF3 


,60 

S 


611 


M 


-CII2SH 


635 


Me 


. -CH2SH 







73 
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Table 36 



5 






Example 
No. 


R3 


Y 


Example 
No. 


R3 .• 


' Y :•■ ; 


IS. 


636 


B 


Me 


661 


Me 


Me =. 




637 


H 


El 


662 


Me 


Et . • > 




638 


H 


n-Pr 


663 


Me 


n-Pr; 


20 


639 


H 


i-Pr 


664 


Me 


i-Pr 




640 


H 


c-Pr 


665 


Me 


c-Pr 




641 


H 


n-Bu 


666 


Me 


n-Bu 




642 


H 


i-Bu 


667 


Me : 


i-Bu 




643 


. H 


sec-Bu 


668 


Me 


sec-Bu 




645 . 


H 


t-Bu 


669 


Me 


t-Bu 


30 


646 


H 


-UUUrl 






-COOH 


647 


H 


-COOMe 


671 


Me 


-COOMe 




648 


H 


-CONH2 


672 


Me 


: -CONH2 


35' 


• 649 


H 


-CONliMe . 


673 


Me' 


-CONHMe 


650 i 


H 


-CN 


674 


Me 


-CN ' 




. 651 


H 


•CHiiOH V 


675 


Me 


• -CH2OH 




652 


H 


-CH20Me 


676 


Me 


.CH20Me 


40. 


. : .653 


H 


-CH2COOH 


677 


Me ■ 


..CH2COOH 




: 654 


H 


.-CH2COOMe 


678 


. Me : 


= .CHsCOOMe- 




• '655 


H 


.CH2C(5Ph . . 


' , 679 . 


Me ' 


-CHiCOPh 


45 ] 


656 


H 


-CH2CONH2 


680 


Me 


.CH2CONH2 




657 


H 


-CH2CN 


681 


Me ' 


•CH2CN 




658 


H 


-CH-'CHO- 


682 


Me 


-CH2CHO 


SO 


659 


H 


.CH2CF3 : 


683 


Me 


. -CH2CF3 


660 


H 


.CII2SH 


684 


Me 


„ .CH2SH 
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Table 37 




f/Xanipip 

INO. 




Y 


Exacnple 

No. 


R3 


^ ■• :y • 






, - '. Me 


709 


Me 


Me 




Vl 

ji 


Kt 


■ 710 


Me * 




oo / 


w 


n-Pr 


711 


Me • 


. ' n-Pr 


DOO 


]| 


i-Pr 


712 


Me 


i-Pr 




H 


c-Pr 


. 713 


Me 


V- c-Pr . 


VJ v7V/ 


H 


n-Bu 


714 


Me . 


h-Bu 




H 


. i-Bu- 


715 


Me , 


i-Bu • 


692. . 


H . 


. sec-Bui 


716 


Me : 


8ec-Bu 


693 


H 


U-Bu . .. 


717 


: Me 


' t-Bu 


694 


H 


-COOH 


718 • 


Me 


-COOH . 


695- 


H 


•COOMe 


719 


Me 


-COOMe 


696 


H 


.CONH2 


720 


■ Me 


-CONHa 


697 


: H 


-CONHMe. 


721 . 


Me 


-CONHMe 


698 


H 


-CN ... 


722 


Me 


. , 'CN 


. 699 


H 


.CH2OH 


723; 


- Me 


. .CH2OH 


700 


H 


-0H20Me 


724 


• ' Me 


' -CH20Me 


701 


' H 


.CH2COOH . 


725 


■ * Me - 


.CH2COOH 


702 


H 


-CHaCOOMe ! 


726 


' - Me : 


.CH2C00Me 


703 


•r H 


..CH2COPh 


727 • 


•Me 


. .CHiCOPh ' 


' 704 


H 


^ch2c6nh3 . - 


728 • 


Me 


.CH2CONH2 = 


706 - 


H 


-CH^CN 


729 


' Me 


• ' -CH2CN 


706 


H 


.CH2CHO 


730- 


Me 


• ..CH2CHO 


707 


H 


-CH2CF3 


731 


Me 


- :. .CH2CF3 


708 


H 


. -CH2SH 


732 


Me 


. ' .CH2SH 
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Table 38 




Example 
No. 




Y 


Example 

No. 


R3 


Y 


:.733 • 


H 


Me - 


757 


Me:- 


■ ■ -. : •- 

Me 


734 


H 


Et : 


758 


Me- 


■ - ^ Et . ■■ 


735 


H 


n-Pr 


769 


Me 


n-Pr 


. 736 


H 


i-Pr 


760 


Me 


i-Pr 


737 


H 


c-Pr 


761 


Me 


c-Pr 


738. 


H 


n-Bu 


762 


Me 


n-Bu 


■739 


H 


i-Bu 


- 763 


Me 


i-Bu 


740 


H 


sec-Bu 


764 


Me 


seC'Bu 


741 


H 


t-Bu 


765 


. Me 


t-Bu 


742 


H 




#00 


ivie. 




743 


H 


-COOMe 


767 


Me 


-COOMe 


744 


H 


.CQNH2 


768 


Me. 


-CONH2 


745 


H 


-CONHMe 


769 ^ 


^ Me 


-CONHMe 


- 746 


H 


-CN ■ - 


770 


Me 


•CN 


■ -747 . 


H 


.CH2OH' 


771 


Me- 


— -CH2OH 


748 


H 


•CHsOMe 


772 


Me 


. -CH20Me . 


749 




.CII2COOH 


773 


Me 


-CH2C0OH 


750 


H 


^CH2C00Me 


774 


Me 


' -CHsCOOMe 


■751 


H 


-CH2C0Ph 


775 


Me 


-CH2C0Ph 


752 


H 


".CH2CONH2 ' 


776 


Me- 


-CH2CoraH2 


753 


H 


.CH2CNf 


■ 777 


Me' 


- -CH2CN ^ 


' . 754 


H 


.CH2CHO 


778 


Me' 


.CH2CH0 


755 


H 


.CH2CF3 


779 ■ 


' Me 


-CH2CF3 


756 


H 


-CH2SH 


780 


Me 


-CH2SH 
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Table 39 



N — r \ O 




Example 
No- 




Y 


Example 
No. 


R3 


• 

Y • ■ 


; 781 . 


- H 


. . Me :• . 


805 


Me 


Me 


■ 782 


H 


: Et 


806 


Me 


. Et. 


783 


H 


n-Pr 


807 


Me 


ii-Pr 


784 


H 


i-Pr 


808 


Me 


i-Pr 


785 


H 


. c-Pr 


809 


Me . 


cPr 


786 • 


H 


n-Bu 


810 


Me 


n-Bu 


787 . 


11 . 


i-Bu 


811 


Me 


i-Bu 


788 . 


H 


sec-Bu.. 


812 


Me 


. sec-Bu; 


789 


H 


l-Bu 


813 


Me 


t-Bu 


790 


H 


-COOPI 


814 


Me 


-COOH 


791 


. H 


-COOMe 


815 


. Me 


-COOMe 


792 


^ H 


.CONH2 


816 


Me 


-CONH2 ■ 


793 


H . 


-CONHMe 


817 . 


Me 


-CQNHMe '[ 


794 


W 


-CN . 


818 


Me 


-CN. . . 


795 


H 


.CH2OH 


819 


Me 


-ckzOH 


796 


H 


-CFhOMe 


820 


Me " 


-CHaOMe 


.: 797 


H 


-ClhCOOH 


821 ^ 


/ Me i 


.-CHsCOOII 


: 798 


H 


-CH2C60Me 


. 822 


-Me 


-CH2C00Me • 


799 


H ; 


-GH2C6Ph 


; 823 


Me 


:.CH2C0Ph 


■ 800 . 


H • 


-chi.'C6nh2 . 


824 ' 


Me 


• ^ .CH2CONfH2 


801 


H 


-CH2CN 


. 825 


Me 


. -CHaCN 


802 


H 


-C1-I2C110 


826 


Me 


-CH2CHO 


803 


H 


-CH2GF3 . 


827 ' 


Me 


' . .CH2CF3 


804 . . 


H 


-CHoSH 


828 


Me 


.CH2SH 
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Table 40 




Example 
No. 


R3 


Y 


Example 
No. 




' . V • 


829 


H 


Me 


.853 


Me 


Me : 


aso 


H 


Et 


854 


Me V 




831 


H 


n-Pr 


855 


Me 


n-Pr 


832 


H 


i-Pr 


856 


Me 


i-Pr 


833 


H 


o-Pr 


857 


Me 


c-Pr 


834 


H 


n.Bu 


858 


Me 


n-Bu 


835 


H 


i-Bu 


859 


Me 


i-Bu 


836 


H 


sec-Bu : 


860 


Me 


sec-Bu 


837 


H 


t-Bu 


861 


Me^ 


t-Bu 


838 


H 


-COOH 


862 


Me 


-COOH 


839 


H 


-COOMe 


. 863 


Me 


-COOMe 


840 


H 


-CONIh 


864 


Me 


-CONH2 


841 


H 


-CONHMe 


865 


Me : 


* .-CONHMe 


842 


H 


•CN 


866 


Me 


-CN 


^ 843 


H 


-CH2OH 


867 


Me / 


.CH2OH 


844 


H 


-CH20Me 


868 


Me 


.CH20Me 


• 845 


H 


-CH2COOH 


869 


Me 


--CH2COOH 


846 


H 


•CH-'COOMc 


• ■ 870 


Me 


^CH2COOMe 


847 


H 


• -CHaCOPh 


871 


Me 


-CHaCOPh 


• 848 


. H 


.CH2CONH2 


872 


Me 


V -CH2CONH2 . 


849 


H 




.873 


Me ' 


-CH2CN 


' 850 


H 


-CH2CHO 


874 


Me 


-CH2CHO ' 


851 


H 


.CH2CF3 


876 


Me 


-CH3CF3 


852 


H . 


.CH2SH 


876 


Me 


-CH2SH . 
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Table 41 

^Et 

O < ^ O 



Example 
. No. 


R3 


Y 


Example 
No. 


R3 


Y . * 


877 


H 


Me 


901 . 


Me ; 


. Me - . 


878 


H 


Et . 


902 


Me 


Et . ■ 


879 


H 


n-Pr 


903 


Me 


ri-Pr 


880 


H 


i-Pr 


904 


Me 


i-Pr 


881 


H 


c-Pr 


905 


Me 


c-Pr 


882 


H 


. n-Bu , 


906 


Me 


n-Bu 


883 


H ' 


i-Bu 


907 


Me 


i-Bu 


884 


H 


sec-Bu 


908 


. Me 


sec-Bu 


885 


IT 


t-Bu 


909 ' 


Me 


t-Bu 


886 


H 


-COOH 


. 910 


Me 


.V -COOH 


887 


H 


-COOMo 


911 


Me 


-COOMe 


888 


H 


.CONH2 


912 


Me" 


• .CONH2 


889 


H 


-CONHMe^ 


913 


Me 


-CONHMe 


890 


H 




914 


Me 


-CN ^ 


891 


H 


•ClIoOH 


915 


. Me 


.CH2OH 


892 


H 


-CHoOMe 


916 


Me 


-CH20Me . 


893 


H 


.CH2COOH 


9i7 


'Me 


-CH2COOH 


894 


. . H 


*-CH2C60Me 


.918 


. Me 


.CHaCOOMe ' 


895 


". H 


. ^ -CHsCOPh 


919> 


Me" 


-CH2C0Ph : 


896 


H 


-CH2CONH2 


920 • 


Me .. 


-CH2CONH2 


897 


H 


-ClbCN 


921 


Me : 


. -CH2CN 


898 


H 


-CHoCHb 


922' " 


Me 


.CH2CHO 


899 ' 


H 


' -CH2CF3 


923 


Me 


\ -CH2CF3 


900 1 H 


-CHaSH 


924 


Me 


-CHzSH 
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Table 42 

70 S^N 



■ "f ' 
IS _ ...... - 


^ CI 4J A ^ A. w 

-No. - 




Y 


Example 
No. 


R3 


■ Y ■ . 




925 ' 


H 


Me - - 


. 949 


Me 


: Me - 




926 


H 


Et .-■ 


960 


Me 




: . . 


927 


H 


n-Pr 


951 


Me 


n-Pr 


SO 


928 


H 


i-Pr 


952 


Me 


i-Pr 




929 


H 


c-Pr 


953 


Me 


c-Pr 




930 


H 


n-Bu 


954 


Me 


n-Bu 


2S 


931 . 


H 


i-Bu 


955 ^ 


. Me 


*i-Bu 




932 


H 


6ec-Bu 


956 - 


Me 


sec-Bu 




933 


H 


t-Bu 


957 


Me 


t-Bu 


30 


934 


H 


.COOH 


958 


Me 


-COOH 




935 


H 


-COOMe 


959 


Me 


-COOMe 




936 


H 


-CONH'i 


960 


Me 


.CONH2 


3S 


937' 


II 


-CONHMe 


961 .. 


Me 


: .CONHMe 


938 


H 


: .CN ■ 


962 


Me 


. -GN : 




939 


H 


-ClhOH 


963 


Me 


- .CH2OH 




940 


H 


-CH2OM0 


964 


Me 


-CHzOMe 


40 


'941 


H 


-CH2COOH 


965 


Me : 


-CH2COOH 




942 


H 


-CH'iCOGMe 


966 


Me^ 


iCHsCOOMe 




' 943 


H 


-CHoCOPh 


V 967 


Me 


. : -CHsCOPh 


45 


944 


H: 


-CH2CONH2 


968 


Me 


- -CH2CONH2 




- 945 ' 


H 


.CH2CN- 


969 


*Me'* ^ 


.CH2CN 




' 946 


H 


-CHoCHO 


970 


Me 


.CH2CHO 


50 


947 


H 


■ClhCFs 


971 


Me 


.CH2CF3 




948 


H 


-CH2SH 


972 


Me 


' :f .CH2SH 
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Referential example 



Preparation pf cis-L-5-ffnethyl-2H>xo*oxazdidine^<art)onyl-L-hystidyl-Li>rdm (52) . 



10 



IS 



[0120] In a nianner similar to that described in the method of Example 1 - 3. N-hydroxysucdnlmide-ester of cis-L-5- - 
methyl-2<)X0H>xazolidlne-4-<»rt)oxylic add whicfi was synthesized by reacting ciS'L-5-methyl-2foxo*oxazolidine-4-6ar- 
boxyfic acid (226 mg, 1.56 mmol), N-hydroxysucdninrde (179 org, 1.56 mmol); and DCC (338 mg. 1.63 mntol) in N.N-/ 
dimethyiformamide (5 ml) was condensed with L-hystidyl-L-prolineamide hydrobromtde '(87&tngr 1.56 mmdOrwhich- 
was synthesized in accordance with the method described in Bul(. Chem. Soc. Jph^ 44. 1689 (1971); in the presence 
of triethylamine (0.87 ml. 6.24 mmol) to gpve the referential compound (42) (223 mg.:38%)/vnt^ chemical Ibrmula was 
shown below. 

[aJo - - 49.9« (c=0.505. MeOH, 24*C). = • \/ , • : ' 

MMR(CD30D) : 7.60 (1H. s). 6.97 (1H. s). 4.90 (2H. m). 4.41 (1H. dd, J=3.3;a5 Hz);4.35 (1H. d, J-8:4 Hz). 3.85 
(1H. m). 3.43 (1H. m). 3,13 (1 H, dd. J=6,6. 14.7 Hz), 2.98 (1H, m). 2.29 (1H. m). 2:00 (3H. m). 1.22 and 1.29 (total 
3H. d. J=6.3 Hz). 

- Elemental analysis (C16H22N6O5 2H2O) ■ ^ . - - r. " • : -; 



20 



Calcd. : 


C.46.37; 


H.6.32; 


N.20.28. 


Found : 


C.46.30; 


H.6.27: 


N.20.54. 



25 



30 



•35 



Me 



N 





test exaunple 1 . .*■ .-;. 

^.Anti-recerptne action after oral administration oMestco^^ :.»• :v 

; [0121] Reserpine-inducedhypothemia mice (ddY.niale; body weight: 30 to 

administration of reserpine in back side of the rat (3 mg/kg) at 18 hours beiore test compounds administration. Mice with 
their body temperature about 25 "C were used in the experiment. Test compounds were solubilized in saline and 0.2 ml 
: (10 pmol/kg) of them were administered by sonde for oral administration. After the administration, rectal temperature ' 
was measured at 30, 60. 120. 180. 240, 300, and 360 min. Hie area under curve (AUG) of the body temperature-time 
1 profile was calculated by the general trapezoidal method: In the control experiment, vehicle (saline) was administered 
to mice and the rectal temperature was measured by the same protocol. The effective' dose, which can increase the 
average of body terrperature at 1 for 420 min in reserpine-induced hypothermia mice after oral administration of the 
55 test compounds, is calculated by the following equation: .... 



.45 



50 



Effective dose = Orally administered dose 

AUC(test compounds)-AUC(vehicle)/420 
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Effective dose: Dose which can Inaease the average of body temperatures at 1 ''C for 420 nun in reserpme- 
induced hypothermia mica 

AUG (test compounds): The area under curve (AUG) of the body temperature-time profile for: 420 min. after oral 
administration of test compounds was calculated by the general trapezoidal method s > 
•.AUC;(vehicle]: The area under curve (AUG) of the body temperaturertime profile for 420 min after oral adminlstra- 
lion of saline was calculated by the general trapezoidal method. ' - • : - . . > or • . . k -< v r: . ^ 



[0122] ' The results were shown hn Table 43: 





Table 43 




Dose which can increase the average of body 
temperatures at 1 *C for 420 min in reserpine- 
tnducedhypothermia mloe (by oral) (pmbl/kg ) 


TRH 


42.68 


1-4 


0.86 


1-5 


1.22 


MO 


1.14 


1-11 


2.03 


1-30 


2.59 


1-40 


1.65 



Test example 2 

Anti recerplne actiori after imravenous and intracerebroventicutar adi^ 

(01231 Recerpin&induced hypothermiia mice (ddY. male) were prepared by the administration of reserptne (3 mj^/kg) 
at/is hours before test compounds administration. Mice wHh their body temperature about 25 ''C were used in the 
experiment. Test compounds were splttoilized in saline and 0.1 ml (1 pmol/kg) of them were administered intravenously 
and 0.005 ml (0.21 nmol/kg) of them were administered intraceretxoventicularly. reispectively. After the administration: ^ 
rectal temperature was measured at 30, 60. 120, arid 180 min. The area under curve (AUG) of the body temperature* 
time profile was calculated by the general trapezoidal method. In the control experiment, vehicle (saline) was adminis- 
tered to mice intravenously or Intracer ebroventicularly and the rectal temperature was measured by the same protocol. 
The effective dose, which can Increase the average of txxiy temperatures at 1 **C for 180 min in reserpine-induced 
hypothermia mice after intravenous or intracerebroventicular administration of the test compounds, is calculated by the ' 
following equation: ..^';:a 



Effective dose = 



Orally administered dose 
AUC(test compounds)-AUC(vehicle) 



Effective dose : 



Orally administered dose 



AUC(test compounds)-AUG(yehide)/180 



Effective . dose: Dose which can Increase the? average of body tenperatures at 1 •G for ISO rrrin in reserpiner 
vinduced'hypQthermia mic& - «^ r > 

• AUG (test obmpounds): The area under curve (AUG) of the body temperatuire-time profile tor 180 min after intrave- - 
nous or intracerebroventicutar administration of test compdjnds was calculated by the igeneral trapezoidal methodr 
AUG (vehide): The:area under curve (AUG) of the body tempisrature-lime profile for 180 nUn after intravenous or 
intracerebroventicular admNstration of saline was calculated by the general ^ 



[01 24] The results were shown in table 44. 
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Table 44 







Dose which can increase the average of body tem- 
peratures at 1 ""C for ISO.rntn In'reserpine-induced 
~ r hypothermia mice (fimol/kg) 






•A 


1. •— • 




administered ihtracere- 
broyenticularly 


administered intrave- 
nousty 










TRH 


. 0.033 


9.84 










1-10 


0.025 . 


0.11 









Test example 3 ■ f 



Effect on acetylcholine release / - 

(01 251 Male Wister rats (body weight: 250 to 300 g) which were fasted over night and anesthetized With uretane were ^ * 
placed in stereotaxic frame tor rats. After the skin of scalp was incised and.Ihe skull was exposed, the cortex of frontal ' • ' - 

2o lobe was drilled (A 3.7. L 3.0, H 4.0). The dialysis probe used in the present experiment was l-shaped with a 3 mm long 
polycartx)nate membrane tubing (CMA-12. 6AS Co.. LTD). Body tenperature of rats, were kept at 37 ^'C by a hot blan- 
ket. Perfusion was performed at a constant rate of 2 iilAnin with Ringer's solution containing 10 physbstigmine. Per- ~ ' 
fusate were collected every 30 min: After the perfusion for 2 hours, test compounds (24 fi'mol/kg) sblubiiized in saline ' 
were administered orally to rats and then perfusion was continued for 6 hours. The concentrations of acetytcholine in 

25 perfusate were determined by a HPLC/ECD. The acetylcholine level before the administration of test compound was 

defined as the average baseline level (100 %). Data represent the increase of acetylcholine content of each fraction, ' ' ' ' 
expressed as a percentage compared to the average baseline level. The result wais shown m . ' ' 



Test example 4 

30 

. -The change of blood glucose levels after the duodenal administration of the test cdnipou^ 

••\ [0126] . '.Fasted, male Wistar rats (250-350 g) were anesthetized with urettwrta T . ' 

• ;saGne and administered intravenously (50 iimol^ Bodytemperatureof rats were kept at 37 by b hot blanket After « : " 
r;-'. .,.^. . 35< -.the administration, blood was oollecled from jugular. vein at 5. 15; 30r60/.i20;'180; 240/300^360; 420- and 480 miri- k 

. .J. .and blood glucose levels were measured (BM Test blood sugar, Wako Chemical Indus.). The blood glucose levels at • •* - 
each sampling time in vehicle (saline) -treated rats were defined as the baselirie level (100 %). Diata repiresent the " 
7- t ... changes of blood glucose levels after the duodenal administration of test compounds to rats, -expressed as a percent-"" 

age compared to the baseline level. The results was shown in Figure 2. The date was shbwn in Table 45. a. .r; >■ 

40 ■ :\ 



Table 45 













Time (rrin) 


•TRH 


Compound (MO) 




45 








0 


.116.3 


107.7 














114.6 


119.9 












15 


1223.3 


104.3 




SO 




. t 




30 


137.9 


. 109.1 










60 


153.5 


112.1 








. Ir 




, 120 


139.1. 


126.5 V 












180 


119.1 


105.3 




55 








240 


112.6 


110.9 












300 


113.2 


104.0 












360 


103.5 


100.4 
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Table 45 (continued) 



Time (min) 


TRH 


Compound (t-10) 




102.6 


,102.6 


480^ 


97:1 


^ -^111.8 



Fbrnnulation ^cample 
10 ; Fomrujlation example 1 

[0127] Granules are prepared using the following ingredients. 



1$ 





Ingredients 


The conrpound represented by the formula (1) 


10 mg 






.Lactose. •.■-4^;; 


7PP mg 






Corn starch ^ ' - - ' 


274 mg 


20 




HPC-L 


16 mg 








1000 mg 



25 



30 



10128) The compoiwd represented by the formula (I) and lactose were made pass through a 60 mesh sieve. Com 
starch was made pass through a 120 mesh sieve. They were mixed by a twin shell blender. An aqueous solution of 
. HPCtL (low mucosity hydroxypropytcellulose) was added to the mixture and the resulting mixture was kneaded, granu- 
lated (by the ©ctrusion with pore size 0.5 to 1 mm mesh), and dried. The dried granules thus obtained were sieved by 
a swing sieve (12/60 mesh) to yield the granules. 

Fbrmulation2 ' ■ . • 

(6^29] Powders forfilHng capsules are prepared using the tallowing 



•■•35 -1 



40 



Ingredients 


The compound represented by the formula (1) 


10 mg 




Lactose,,,,.....; ^ ...i-,—'.-- 


'79 mg 




Corn starch 


10 mg 




Magnesium stearate 


1 mg 






100 mg 



45 



[0130) The compound represented by the formula (0 and lactose were made pass.through a 60 mesh sieve. Com 
starch was made pass through a 120 mesh sieve. These ingredients and magnesium stearate were nrvxed by a twin 
shell blender. 1 00 mg of the lO-fokJ trituration was filled into a No. 5 hard gelatin capsule. » * ~i • ^ * 

so Formulation 3 ' ^ . 

-(0131) Granules tor filling capsules are prepared using the following ingredients. . ^ 
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Ingredients 


The compound represented by the formula (1} 


15 rng^ 




Lactb^se 


SOrng 




Cornstarch 


42 mg; 




HPC-L 


3 mg 






ISOmg 



[01 32J The compound represented by the formula <l) and lactose were made pass Ihrough a 60 mesh sieve. Corn * " 
starch was made pass through a 120 mesh sieve. Atter mbdng them, an a^ieous solutidri of HPC-L was added to the 
IS nriixlure arrd the resulting mixture was kneaded, granulated, and dried. After the dri^ 
of that were filled Into a Na 4 hard gelatin capsule, 

■'•J- Formulation 4 r % . - 

20 [0133] Tablets are prepared using the followtng ingredients. 



. • ' 25 



Ingredients 


The compound represented by the formula (1) 


10 mg 




Lactose. . . ^ 


. 90 mg : 




Microcrystal cellulose - • 


• 30 mg - 




CMC-Na 


15 mg 




Magnesium stearate 


5 mg 






150 mg, 



[0134] The compound represented by the formula (I), lactose, microcrystail cellulose, and CMC-Na (carbdxymethyt- > 
35 :.xellulose sodium salt) were ifiade pass throu . X 

ijlnfiagnesium stearate to obtain the mixed powder for the tablet fornnulation. The mixed powder was compressed to yield 
tablets of 150 mg. 

Formulation example 5 ' . ....cj v 

40 : ...V ^ . ^-^ ^:• . .... , 

[0135] Sustained release tablets are prepared using the following ingrediim^ 



. Ingredients 


The compound represented by the formula (1) 


15 mg.; 




Lactose , / ' ^ '.V 


*2brng 




Microcrystal cellulose 


100 mg 




Magnesium stearate 


5mg 




Lovely wax-120H 


110 mg 






250 nig 



55 [0136] The contpound represented by the formula (I), lactose, and microcrystal cellulose were made pass through a 
60 mesh sieve and were mixed. Mixpowders were heated and solubilized with lovely wax-120 H (Froint tnds.) and then 
granulated. Magnesium stearate previously made pass through a 60 mesh sieve was added to the obtained granules 
and the resulting granules were compressed to yield sustained-release tablets. 



as 
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Formulation example 6 

Sustained release double layered takilet are prepared using the following ingredients. 
' s |ipi37] ' . . , " ' 



70 • '^f; 



Ingredients Immediately release layer 


The compound represented by the formula (1) 


15 mg 


Lactose 


25 mg 


Microcrystal cellulose . . 


100 mg 


Methytcetlulose : . > ^ 


•5mg ; 


Magnesium stearate 


5 mg 




150 mg 



2S 


Sustained layer 




The compound represented by the formula (1) 


15 mg 




Lactose 


25 mg 


30 ' 


Microcrystal cellulose 


90 mg 




Stearic acid 


10 mg 




Methytcellulose 


5mg 




Magnesium stearate r 


5mg 


•35 -r-- ir- , ^ ' 




150 m g 



40 Immediately release layer : The compound represented by the formula (Q. lactose, and microcryistal cellulose were ' 

made pass through a 60 mesh sieve and were mixed. A solution of methylcellulose was added to the mixture and ^ ' ^ 
the resulting mixture was kneaded, granulated, and dried to yield the granules, ^^r r „ v ; . • 

Sustained release layer : The compound represented by the fonrmila (1), lactose, and microcrystal cellulose were' 
made pass through a 60 mesh sieve and were mixed. Stearic add was added to the mixture and the resulting mbc- ^ 
. ^ - ' 4$ ture was heated and dissolN^. They were lmeaded.:Were granulate " 
'! Double layered tablet formation : Magnesium stearate was added to the granules of immediately release layer arid . ^ 
the resulting mixture was compressed. Subsequently, magnesium stearate was added to the granules of immedi- ' " 
. ately release layer and the resulting mixture was compressed on to yield sustained release double lay^^ 

50 Formulation example 7 - 

' [0138] Enteric coated granules are prepared using the following ingrediOT^ ' ' < 



■ 55 " 
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Ingredients 


The compound represented by the formula (1) 


30 mg 




Miaodrystal cellulose 


125 mg ■ 




Corn starch 


50 mg 




CMC-Na 


25 




HPCorMC, . 


. . 10 mg 






240 mg 



(Coating solution)- ' 


HP-55 


10.5 mg 


Fatty acid ester of glycerin 


2.0 mg 


Ethanol 


41.0 mg 


Oichloroniethane 


46.5 mg 


Talc 


4mg 



[01391 The active ingredient microcrystal cellulose, corn starch, and CMC-Na were made pass through a 20 mesti 
sieve and mixed thoroughly. A solution of HPC (hydroxypropyhlcellulose) or MC(m . 
30 ture and the kneading was made pass through a 16 mesh slei^e. The obtained gi^anules were dried at 50 to 60 "C. The * • . ^ 
driedgranules were spray-ooated with a solution of HP-55 (hydroxypropylmethyicellulose^F^ ' 
'-^ inc.) in fatty acid ester of glycerin, ethanoL dichlorome 

Formulation 8'-^' • ' : r-./ :- . - ^ . 

[0140] Enteric.coated granules are prepared.using the following ingredients.- 



Ingredients 


The cdiTipound represented by the formula (1) 


30 mg : 




. Mia<)aystai cellulose 


155 mg 




Corn starch:: 


60 mg 




CMC-Na ; - * . • '\ .V^, y\ 


25 mg 




, HPCor.MC. • . " . . . . ,V - 


- 5 mg ' 






275 mg , 



(Coating solution) 


Eudragit UOD-55 
Polysolvate 60 


46.8 mg 
0.7 mg 
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(continued) 



(Ck>ating solution) 


PEG 6Q00 


1.4 mg 


TaHc 


4.2 mg. 


Purified water 


46.8 mg 



. [Olfl] "Hie granules which are prepared in a manner similar to that described in the method of Formulation example " * - 

10 -7 wfs coated with the coating solution comprising the solution of Eudragit L30D-55 (BOhm Pharma) in polysolvate 80: ^< . 
. (pbly<n]irethylenesorbHan monooleate, l^o inc.), PEG 6000. talc, and purified water. -After the otstained granules were ■■■^ ; " . - 
. dried, the resulting granules were made pass through a 16 mesh sieve to yield t^^ 

Formudation example 9 

IS 

[01421 Sutilingual tablets are prepared using the following ingredients. . .. .. - 



Ingredients 


The compound represented by the formula (1) 


10 mg 




Lactose 


70 mg 




Corn starch 


12 mg 




Methylcellulose 


5nrig 




Talc 


2mg 




Magnesium stearate 


1 mg. 






100 mg 









. [0143] . The compound represented by the formula (I), lactose, and corn starch were made pass through a SO mesh 
sievts and mixed. Mixpowder was kneaded with methylcellulose solution and granulated, dried, then the granules were ' 
liiiricated. 

35 ■ 

Formulation example 10. - 
[0144] Injections are prepared using the following ingredients. 





Ingredients 


The compound represented by the formula (1) 


1 mg 






Glucose _ 


2mg 






Water for ii^ection 


997 mg 








1000 mg 



[0145] The above ingredients were filled into ampoules. 

so 

Formulation 1 1 

[0146] Freeze^dried injections are prepared using the following ingredents. . 
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Ingredients 


The compound represented by the formula (1) 


1 mg 


5 




D-meinnitol 


200 mg 






Water foi' injection 


779 mg 








, lopomg 



■ ' t01.471?" The above ingredients were fOled into ampoules for freeze-drying arid the ampoules were f reeze^lried to yield * ^ • 
. ;::the^fr«eze-drledirijections:- * v..r, . 

Formulation 12 ...... * 

IS 

[0148] Suppositories are prepared using the following ingredients. 



Ingredients 


The compound represented by the formula (1) 
Witep&ol 


30 mg 
1470 mg 






1500 mg 



25 

[0149] The compound represented by the formula (I) was made pass through a 60 mesh si©^e. The compound was 
dispersed in the solution of the meHed wrtepsol (higher fatty ackl triglyceride) also to 60 °C^^ 
« to 38 to 40 with stin-ing to yield the medical fluid. The medical fluid waisfi^^ . 
and then cooled to yield the suppositories. 

30 ' 

Formulation example 13 

, [CISC] Nasals are prepared using the fbllovvirig ingredients. v . . 

35 



Ingredients 


The compound represented by the formula (1) 


2 mg 




CartMSxyvinytpblymer 


5mg 




L-Arginine. 


10 mg '■ 




Sodium chloride . , 


0.6 mg 




Purified water 


84.2 mg 






100 mg 



[0151 J ^ After the oonpound represented by the formula (I) was' dissolved in carttoxyvinyfpolymer. L-arginine and ' * 
sodium chloride was added to the solution. The solution's pH was adjusted and the mucosity was adjusted by adding 
purified water to yield the objective medical fluid. .: « 

50 

Formation example 14 * . 

[0152] Endermatic formulation was prepared using the following ingredients: ' ' v . 
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Ingredients 


The compound represented by the formula (1) 
Iso-propyl myristate 


10 mg 
990 mg 






1000 mg 



10 [0153] Atter the conpbund represented by the formula (0 was dispersed in-jso-propyl. myristate. the mixture, was : 
"^'^ intxied with acrylic adhesive form - ; . '> •cjs^^v-.r. v^v * -V, " 



20 



(e.g. — vil/) 

and was attached plastered to a support to yield endermatic formulation. 
Formulation example 15 

[0154] Ointment was prepared using the following ingredients. 



2S 



SO 



Ingredients 


The compound represented by the formula (1) 
Liquid paraffin. 
Glycerol * * 


10 mg ^ 
7.5 mg 
82.5 mg. 






100 mg 



[01j55] The conpound represented by the formula (I) was dispersed in liquid paraffin and kneaded to yield the oint- 
ment. ^ 

35 industrial Applicability 

[01 56] The novel peptide derivatives having 3-(4-tNazo|yl or 5-thlazolyO-alanine residue and having an effect of acti- 
vating the central nervous syst«n were provided. 

40 ^Ctalms. 

A peptide derivative of the formula (I): : , . ' ... . 

o o 

^ II H H II ^ ^ .. L 

. , , Z-C-N-C-C-N X 

^ ,/CH2 (D 

A I 



wherein A is 4-thiazolyl or S-thiazoIyi wherein the nitrogen in the thiazolyl ring may be quarlemary nitrogen which 
is formed with optionally substituted alkyi or alkenyl. X is a bond oxygen, or sulfur, m is an integer of 0 fo 4. Y is 
55 optionally substituted akyl. opttonally substituted caiboxy. cyano. or the substftuerit represented by the fomiula: 
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O 
II 



wherein and are independently hydrogen or optionally substituted alkyi, or and R^ taken together with 
. * JO.;, r cnay form a non-aromatx: heterocyclic ring the adjacent nitrogen which may contain oxygen, nitrogen,' or sulfur. and' 
may be sutjstituted.Z is the siibstituerit' represent^ by tf^^^ j v . - : . ji. • > t - ; 



IS 



20 



O^N 



2S 



Wherein R^ is hydrogen. optionaHy substitUed alkyI, optionally substituted cartxixy. or optionally substituted acyl. 
R and R are each independently hydrogen or optionally substituted alkyl. and W is -(CH2)n- wherein n is 0. 1. 2. 
or 3. oxygen, sulfur, or optionally substituted tmino, or the substituent represented by the formula: ^ 



30 



35 




40 2. 



fts pharmaceulically acceptable salt or hydrate thereof. 
A peptide derivative of the formula (H): 



45 



60 



o o 

II H H II 
Z-C-N-C-C-N' 
I 



X 



m 



(11) 



wherein X. Y, Z, and m are as defined above, and the nitrogen in the thiazolyl ring may be quarternary nitrogen 
which is formed with optionally substHuted alkyl or alkenyl, its pharmaceutk»lly acceptable salt, or hydrate thereof.* 



55 3. Apeptidederivatrveof the formula (III): 
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o o 

II H H H ^-N. 
Z-C-N-C-C-N X 

,CH2 -(CH2)m (HI) 



> wherein X. Y. Z. and m are as defined above, and the nitrogen in the tNazdyi ring may be quarternary nitrogen 
which is formed with optionaOy substituted alkyt or alkenyl, its pharmaceutically acceptable satt or hydrate therebi 

4. A peptide derivative of the formula (IV): . : - 

p4 r5 



w— -V o o 

I II H H H 



X 

N III 
^3 ^ CHg J- (CH2)m (IV) 



N"-'- ■■■■ ■ •• ■ ■• -■■ •■ 

wherein W, X. Y. m, R^, and R' are as defined above, Hs pharmaceutically acceptable salt, or hydrate thereof. 
5. A peptide derivative of the formula (V): 



Me 

o — r o o 

I H H H II .x-v. 

C-N-C-C-N S 



N I 
H ^CH2 



(V) 



Y 



wherein Y is as defined above, its pharmaceuically acceptable salt or liydrate thereof. 
(6. A peptide derivative of ttie formula (VI): 
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Me 

O ( o o 

J , II H H II 

H ^CHo ' 



AO 



f=< y 



wherein Visas defined above. Hspharmaceuticany acceptable salt, or hydre ' 

7. A peptide derivative of any one of claims 1 to 4 wherein m is 1 or 2. provided that X is not a bond when m is 1 . its 
pharmaceutically acceptable salt or hydrate thereof. . ' . . 

8. . A peptide, derivative of any one of claims 1 to 4 wherein m is l and Y is optionally substituted alkyiroptionally sub- 
20 stituted carboxy, or optionally substituted caitoamoyl, its pharmaceutically acceptable salt, or hydrate thereof. 

9. A peptide derivative of any one of claims 1 to 4 wherein m is 2 or 3 and Y is optionally substituteid alkyl. optionally 
substituted carboxy. or optionally substituted carbamoyl, its pharmaceutically acceptable salt, or hydrate thereof: 

25 10. A compound represented by the formula (VIQ: 

o o 

II H H II . 

M Z—C—N— C-C-OH (VII) 

wherein A and Z are as defined above. 
11; A compound represented by the fbnnula (VIII): 



H ? ^ 



•« ,■ .■ ^ - ,. . .. A' 



-CHa J-— -(CHj)„ 



wherein A. X. Y and m are as defined above. 

so 

12. A pharnrmceutical composition which contains the compounds described in the claims 1 to 9 as an active ingredi- 
ent. , 

13. A composition for activating the central nervous system which contains the conpounds described in the claims 1 
55 to 9 as an active ingredient 

14. A TRH derivative having such effect that the ratio represented by the blood glucose level of the active sutistance- 
administered group / the blood glucose level of the physiological saline-administered group is 0.7 to 1.3 in the rat 
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to which an effective amount of it for exhibiting the main activity is intravenously administered. 

5 ^ . ,\ 

10 




25 



30 



3S 



40 



4S 



SO 



ss 
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Figure 1 

The elTect of roleaising acetylcholine in cerebral cortex 
when the test compound is orally administered to rats 

300 T — , 



200 



100 



0 




4 0 0 



• Compound I-IO 




TRH 

Compound 52 
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The transition of the blood glucose level by intravenous injection to rats 



■5 SI 
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I. Qainis Nos.: 

because ihey relate to subject manci not requited lo be searcbed by this Autbority. namely: J 
Z Q Qaims Nos.: 

bccaiae ihey leUte to parts of the imemaiioiul appUcatton ibai do not comply with the prescribed requftemems to such 
an exicat thai so mcaiiingful intemaiiDnal seaidi can be canied oui, apectfic^aily: 

3. ^] aaims Nosj 

because Ihey are dependent daims and are not drafted in accoidance with the second and third senitnces of Riile 6.4(a). ' 




Box n Obscrratfons where unity of Invtadoo is Ucking (Continuation of Item 2 of flnt sheet) 


This Imernaiional Seardting Authority found multiple inventions in this international application, as follows: 

Claims 1 to 13 relate to peptides represented by the formulae 
(I) to (VI) r intermediates of the formulae (Vn) and (vm) for^ ' 
producing these peptides , and medicinal compositions and central 
nervous system activators containing these peptides as 'the active 
ingredients. 

Claim 14 relates to TRH derivatives capable of giving a ratio 
of the blood sugar level of the test group to which the ^active 
compound is administered to that of the control group to which 
physiological saline is administered of from 0,7 to 1.3, after 
being intravenously injected into rats in such an effective dosage 
as to allow the exertion of the main effect, 

1. Q As all required additional search fees were timely paid by the applicant, this iniemaiional search repon coveis all* 
searchable claims. 

^ n ^ searchable daims could be searched without effoil jusiiiying an additional fee, this Authoiiiy did not invite 
piyiaent of any additional fee. ■ ^ ** <• • 

^' Q ^ required addiiinnal search fees weie timely paid by (he applicant, this 'international search report • 
cowers only those daims for wbidt fees were paid. spedAcally claims Nos^ • f 

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is * 

resirtcied to the iavcmion first mentioned in the dains; it is covered by claims Nos.: - > 

Remark oo Protest Q The additional search fees were accompanied by the applicant^ protest. 

n ^ protest accompanied the paymem of additional search fees. 
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Continuation of Box No. H of continuation of first sheet (1) 

It is considered that the special technical features of 
Claims 1 to 13 reside in the provision of the 'peptides represented 
by the formulae <I) to (VI) which are useful as medicinal 
compositions while the special technical feature of Claim' 14 
resides in the provision of the TRH derivatives which are capable 
of giving a blood sugar level ratio falling within a. specific 
range and thus differ from the above-mentioned ones. 

Such being the case. Claims 1 to 13 and Claim 14 do not have 
any technical feature in common. Therefore, it is obvious that 
this international application does not comply with the 
requirement of unity of invention. 
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